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ELECTRICAL REVIEW 


Vor. VII. APRIL 


1, 1870. No. CXLVIII. 


‘Messrs. H. A. HARBOROW & H. SPAGNOLETTI, 


ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 


4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double. Needle Instru- 
ments, Coils for same with Induced Needles, Lines constructed 
‘and maintained. Batteries of every description, Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hotels, 
warehouses, &c., &c. Lightning Conductors. All kinds of Electrical 
Mining Apparatus. H. and H, S. drawattention to their Bells, &c., 
especially adapted for mines. Models made, Experiments carried 
out.—4, Circus Street, Marylebone, London, W. 


BLOCK TELEGRAPHS AND ELECTRIC 
INTERLOCKING SIGNALS. 


TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in “Block”, 
Telegraphs, especially to their new system (Patent 1874, in con- 
junction with Messrs. SAXBY & FARMER), inspected and improved 

Captain TyLER, on behalf of the Board of Trade. By the use 

this appliance, a signalman who receives a telegraphic indication 
of aline blocked from the signalman in advance, cannot possibly 
ive a contrary signal upon the outside semaphore to the engine- 


ver. 

“Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system."—7he Times. 

Office and Works—4, OLD Street, GoswELL Roap, LONDON. 


TELEGRAPH CONTRACTORS (Home or 

: Foreign) can be supplied with every Sy gry of Cabinet 
Work, at WM. M. FOXCROFT’S TELEGRAPH CASE MANU- 
FACTORY, 54, Compton STREET, CLERKENWELL, E.C. Single 
and Double Needle Instrument Cases, Disc Cases, Morse Boards, 
and Bell Cases always in Stock. Teak Cases for Station Clocks 
made to order. Microphone Boards of any pattern. Tenders given. 


Le Numéro: 50 centimes. 


Electricite Revue Scientifique. 
Illustree. 


Paraissant le 5 et le 20 de chaque mois, 


BEAUX-ARTS—INDUSTRIE—MEDECINE— 
ART MILITAIRE MARINE. 


Abonnements : Paris et Déparements, 12 fr. ; Etranger, 
le port en sus. 
Administration et Rédaction : 16, Rue du Croissant, 
Paris. 


Professors & Experimentalists, 


Ww. STON KE, 


MATHEMATICAL, SURVEYING, AND OPTICAL 
INSTRUMENT MAKER, 


44, Gloucester St., Queen’s Square, Bloomsbury; : 


Works out all kinds of difficult experimental and 
scientific work, 


TO INVENTORS. 


Messrs. Brewer & Jensen, British, Foreign, 


and Colonial Patent Agents, gre one personal attention 
to all matters intrusted to them. Office for Patents, 33, 
Lane, W.C. Established 1844. | 


| PATENTS FOR INVENTIONS. 
Rosertson, Broman, & Co. (established 50 


. years) continue to obtain Patents for Inventions. Pamphlet, 


containing special advice, gratis or by post. 166, Fleet Street, 
London. 


{;EOLOGY.—In the Preface to the Student's 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., 
he says:—‘‘ As it is impossible to enable the reader to recognise 
rocks and minerals at sight by aid of verbal descriptions or figures, 
he will do well to obtain a well-arranged collection of specimens, 
such as may be procured from Mr, TEN NANT (149 Strand), 
Teacher of Mineralogy at King’s: College, London.” These 
Collections are supplied on the following terms, in plain Mahogany 
Cabinets:— . 
100 Specimens, in Cabinet, with 3 Trays .. 
200 Specimens, in Cabinet, with 5 Trays .. 
300 Specimens, in Cabinet, with 9 Drawers + 1010 © 
400 Specimens, in Cabinet, with 13 Drawser .. 21 0 o : 
More extensive Collections at 50 to 5,000 Guineas each. 
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THE THIRD COURSE of “CANTOR” LECTURES 
. for the Present Session is by W.H. Preece, Esq., 
on‘ RECENT ADVANCES IN TELEGRAPHY”; com- 
mencing APRIL 21st. 


LA 


I, April 21.—Definitions—Sources of Electricity— 
_. Economical. Distribution of Electric Currents. 
II. April 28.—The Transference of Electricity—Wires 
-, —Insulators—Supports—Cables. ; 
III. May -5.—Simple Telegraphy—Visual and Aural 
Writing. 
IV. May 12--Duplex, Quadruplex, Multiplex, and 
| Harmonic Telegraphy. 
V, May 19.—Automatic and Fast-speed Telegraphy. 


The above Lectures are open to Members of the Society, 
and to others 4, a Member's Order. 


H. T. WOOD, Secretary. 
| TELEGRAPH INSTRUMENT. CASES. 


GEORGE BEECH, 
10, SANDRINGHAM RD, HIGH ST. 
KINGSLAND, 


Continues to supply Railway and Telegraph Engineers with 
every description of Tel hh Instrument Cases, Single 
‘Needle, Block; Bell, Switch, &c, The material and work- 
iamship.of first quality and guaranteed. ~ 

Ses. Terms moderate for Cash. 
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ELECTRIC LIGHT. 
SIEMENS BROTHERS. 


TELEGRAPH ENGINEERS, 


. MANUFACTURERS OF 


SIEMENS’ PATENT DYNAMO-ELECTRIC MACHINES, LAMPS, CARBONS, 
and all APPARATUS NECESSARY FOR WORKING THE ELECTRIC LIGHT FOR LIGHTING Rattway 
Stations, Wuarves, Docks, Ltcutuouses, Saips, Factorizs, WEAVING Sueps, YARDS, Xc, 


Man wfactuters of Submarine Cables, Materials for Overground Lines, Iron Telegraph Posts, Insulators, Instruments, 
| Batteries, Electric Mine Exploders, and Telegraph Apparatus of all hinds. 


Contractors for laying Submarine Cables, for the erection of Land Lines, and for the establishment of Telegraphic | 
communication generally. | | 


Offices—12, QUEEN ANNE’S GATE, WESTMINSTER. 
Works—CHARLTON PIER, WOOLWICH, KENT. 
And at BERLIN, PARIS, St. PETERSBURG, and TIFLIS. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL 


Handsomely bound in cloth, gilt, Vols, I., II., III., IV.,V., and VI. Price ros. 6d. each. Nearly all the back numbers may be had 
through any Bookseller, or of the Publishers. Subscribers’ numbers bound in black cloth, gilt, 2s. 6d. Binding Cases, 2s, 


HAUGHTON & as 10, PATERNOSTER ROW, E.C. 


A. COMBE & co., 


31 & 32, KIRBY STREET, HATTON LONDON. 


MANU FACTURERS Ob SCREWS 


OF ALL KINDS AND SMALL WARES FOR 
Electrical, Telegraphic, Optical, Scientific, Philosophical and Musical Instruments. 


ENGINEERING, GAS FITTING, &c., &c. TURNERY IN ALL METAIS. 
First-class work guaranteed. Estimates on application. 


THE AMERICAN NICKEL COMPANY, 


41, QUEEN VICTORIA STREET, LONDON, E.C. 


NICKEL PLATING SOLUTIONS 


PURE NICKEL ANODES. : 


Finest American Polishing Paths 
Material, and Chemicals. 


STEAM ENGINES AND COMPLETE OUTFITS. 


The DYNAMO-ELECTRIC MACHINE, i 
| depositing Nickel, Silver, Gold, Copper, ne” 


Pure deposits of Nickel guaranteed, and the most practical 
instructions to purchasers of outfit. 
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PORTABLE STEAM ENGINES, from 4 to 20 Horse- 
power., These engines are simple and strong in construction, 
easily managed and kept in order, ac 4 economical in the con- 
sumption of fuel, and yery durable. They may. be mounted on 


8 pedestals instead of wheels, and are admirably adapted for 

: driving all kinds of ELECTRIC MACHINES, and when 
War fitted with the 

PATENT AUTOMATIC GOVERNOR EXPAN- 

an SION GEAR, the speed of the engine is maintained with 


the utmost regularity, even when the entire load is Suddenly put 
on or thrown off. This is an arrangement. of the highest im- 
portance for all electric hes 


STATIONARY. STEAM ENGINES, from 4 to 50 
Horse-power. These engines are of the best materials and 
workmanship; the boilers may be of the locomotive or es 
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OFFICE: 


. 29, BEDFORD STREET, STRAND. ‘Price Sixpence. 
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SUCKER PATENT DINARO- ELE FRIC MACHINE 


KRUPP'S TENT (ELECTRIC. LA iP, 
BOTH ACKNOWLEDGED THE MOST POWERFUL AND THE. CHEAPEST. 4 
, Be À small Dynamo-Edectric Machine with Lamp, for Photographers, Laboratories Lacs. Rooms étc. 


_ Can be worked by hand. Gives more light than any“ethey M 
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THE TELEPHONE COMPANY 


86, Coleman Street, London, E.C. 
SOLE PROPRIETORS OF BELL’S AND OTHER PATENTS, 


Telephones and all necessary instruments supplied for domestic or business purposes, on sale or rental, 


Estimates can be obtained for fitting up telephonic communication in Mines, Factories, Workshops, or 
Private Dwellings ; also for lines of wire communicating between Light- -houses and the shore, 
Shipping Offices and Vessels in Port. 


Noblemen’s Mansions and their Lodges, Stables or Game Keepers residences, &c., &c. 
AGENTS WANTED. A LIBERAL DISCOUNT ALLOWED TO THE TRADE. 


Docs will be taken against all persons selling or using any Telephones or otherwise infri 


- Applications for Price Lists or further information to be made to the Manager: 


ELLIOTT BROTHERS, | 


449, STRAND, 
Manufactory —101 & 102, ST. MARTIN’S LANE, W.C. 


MAKERS OF ALL KINDS OF 
Electrical Test, Mathematical, Physical, and other 


SCIENTIFIC INSTRUMENTS. 


M. THEILER & SONS, 


TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, LONDON, N. 


MANUFACTORY—ALWYNE LANE, N. 


Specialties:—Patent Polarized Relays for Cable and Land-line Working. 
Submarine Recorders and Keys. Improved Morses, Type, and ABG 
Instruments. Electro-Motors, Rheostats. 


THEILER’S NEW SOUNDER, Now manay. 


INVENTIONS CARRIED Our. ESTIMATES FREE. 


PETER BROTHERHOOD, 


ENGINEER, 


06 & 53, coiffe STREET, GOSWELL ROAD, E.C. 
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THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW. 
VII.—No. 148. 


THE CAPE CABLE. 

Tue decision of the Government with respect to 
the tenders for a submarine cable communication 
between England and her South African colonies is 
said to have been taken; and that of the Eastern 
Telegraph Company has been accepted.* The three 
principal tenders were an offer to lay a cable along 
any route which might be selected, an offer to 
connect Natal to Cape Comorin in India, via the 
Seychelles Islands, and, lastly, the Eastern Com- 
pany’s proposal to join Natal to Aden. At first sight 
it would seem that the second of these, though the 
most costly, is that to be preferred on Imperial 
grounds, since it links the South African Colonies 
to India, which is already connected to England by 
two routes, the Indo-European line and the 
Eastern Telegraph Company’s cables. But the 
Indo-European line has the disadvantage of pass- 
ing through Russian and Turkish territory: and 
Aden is a point equally connected to Indja and 
England. Hence there is, perhaps, little to draw 
between the Comorin and the Aden routes on the 
score of policy, while the Aden route is the least 
expensive to undertake. 

The Eastern Telegraph Company have acted in 
conjunction with the Eastern Extension Telegraph 
Company, and their tender is said to be a joint one. 
They undertake to find the capital for the work and 
to work the cable as a private enterprise, supported 
by fixed subsidies from the home and colonial 
governments, making a total of, it is said, 
£50,000 for a period of twenty years in order 
to cover the estimated deficit. of revenue. In 
return for this assistance the Company ‘would 
give a rebate on Government messages. About 
4,000 miles of cable will be required to extend the 
Red Sea Cable from Aden round Cape Guardafui 
along the east coast of Africa to Port Natal. The 
depth along the sea board is moderate, so that 
Tepairing will, as far as known, be easy. The cable 
will touch at the chief trading ports, including 
Zanzibar, Mozambique, Sofala, Delgoa Bay, and 
end at Durban, where the Cape land line system 
will be picked up. The cost of constructing the 
line is estimated at £1,000,000. There are about 
2,000 miles of cable ready made, including 1,500 


* We hear, as we go to press, that the Government have not yet 
accepted the Eastern Company’s offer, owing to the demand of the 


ter that the subsidy should be payable whether the cable be 
working or not. 


which had been prepared to duplicate the 
Australian line of the Eastern Extension Tele- 
graph Company from Penang. This portion will 
be shipped at once to Durban and laid to Zanzibar. 
This half of the work will be accomplished by the 
middle of July if all goes well; and the remainder 
will probably be completed by October next. 

The first line of telegraphic communication with 
the Cape Colonies is thus about to be realised ; but 
the advisability of having an alternative route, though 
for the present lost sight of, is one which must 
not be forgot. A west coast cable or an overland 
line would best fulfil the purposes of such a route. 
Perhaps by the time the necessity for one becomes 
imperative, the difficulties of the unknown country 
between Zanzibar and Gondokoro may be found 
surmountable, and Mr. Siveright’s project find more 
favour than it does at present. In the meantime, 
however, a part of that gentleman s scheme might, 
with advantage, be carried out, and Pretoria 
connected to Zanzibar by land-line. This plan 
would furnish an alternative route from Zanzibar 
to the colonies, which would be an important 
additional security. 


NEW EXPERIMENTS UPON TELEPHONES 
WITHOUT DIAPHRAGMS. 


By the COUNT DU MONCEL, 

M. ADER, the author of an ingenious apparatus 
known under the name of the Electrophone, has 
undertaken a series of very interesting researches 
which not only justify to the full the theoretical 
ideas which I have put forth for over a year, upon 
the origin of sounds in ordinary telephones, but 
have also brought to light effects quite new and 
valuable to acoustical science. 

M. Ader, in fact, has not only succeeded in making 
a telephone speak without a diaghragm, dut also in 
making it speak louder and with less change in the voice 
than ordinary telephones. We cannot, therefore, now 
say that the sounds produced by the magnetic core 
of a telephone are so feeble that they only count 
for little or nothing in the effects produced, and that 
in all cases it is impossible to reproduce articulate 
sounds by them. 

From the first, I have held that the reproduction 
of all sounds in the electro-magnetic telephone 
ought to be better in proportion as the magnetic 
organs were less in mass, because the magnetisa- 
tions and the demagnetisations effect themselves 
more rapidly as that mass is feebler, lending them- 
selves better to the reproduction of rapid vibrations, 
and I attributed the greater amplitude of sounds 
formed by the diaphragm of a Bell telephone as 
compared with those of the magnetic core, to the 
smaller mass of the diaphragm. I considered, be- 
sides, that the most ‘important ré/e filled by the 
diaphragm was to excite the. magnetic energy of 
the core after the manner of an armature. The 
experiments of M. Ader have fully confirmed my 


! previsions, and whilst a somewhat bulky cylinder 
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‘of! iron or!'a magnetic core, does not reproduce | 


speech under:the influence of a current actuated by 
a speoking a simple iron wire helix 
can reproduce it easily, but on condition that one 
end is fastened to a bodrd (as in fig. 1), and that the 
other erid is free. In these conditions a helix 8 of a 
small number of spires.can reproduce speech very 
distinctly, even when the spires are glued with 
shellac; and with a battery of six Leclanché ele- 
ments, over a resistance of 10 kilometres (6} miles) 
of telegraph wire, without stopping the reproduction 


» 
{à 


a 


re Fig. I. 


But the most curious thing in this experiment is 


that we can increase in an enormous ratio the sounds | 


emitted by applying to the free end of the iron wire, and 
in simple contact with it, a mass of metal. ‘The sounds 
are then robbed of their metallic timbre and the 
voice takes its natural character. In order to hear 
it, it is not even necessary to apply the ear against 
the board, for it may be placed at from 10 to 15 
centimetres from it without losing the words spoken. 
What is the cause of this reinforcement of sounds? 
It is difficult to say, in the actual condition of 


‘science, but if we admit that the magnetic core is 
_ shortened and lengthened by the momentary attrac- 


tions among the magnetic molecules at the. instant 


| | 


Fig. 2. 


A 


of their magnetisation, we may regard it as the 
result of shocks against a rigid matter incapable of 
following the molecular movements of the core by 
reason of the inertia of the metallic mass in contact 


with the latter. The closer the, contact-the be 

is the effect, and because’ of this, M: Ader sold 
the metalliç mass to the frée end ‘of the tiron wire. 
The effect is still more marked when to the two 
ends of the iron wire we-solder metallic masses, but 
it is necessary that the two masses should not be 
connected by a substance susceptible of vibratin 
easily. The following experiment shows that this 
condition is essential. 

If in a somewhat thick metal plate À we cut a 
notch 'E sufficiently large (as shown in fig. 2) t 
allow of the introduction of the magnetic core; 
and fix the plate to a board, the core introducedänté 
the notch will give out a confused and weak 
On the.contrary, if we fix the core by-one end to 
the plate, and apply a metallic mass P to the other, 
the sounds will become very clear and strong. fg 
there, then, interference of sounds in the first case? 
It is certain that a magnetic core made of an. iron 
wire stuck by the ends into a board of pine (as ig 
fig. 3), hardly reproduces the sounds, whilst, they 
become very distinct when we fix the iron wire ‘to 
the board by one end only. eee | 


Fig. 3. 


M. Ader has also experimented on the sounds 
produced by bobbins themselves. It has already 
been proved that bobbins traversed by interrupted 
currents may produce sounds, as MM. Rossetti, 
Canestrelli, Saul Roy, Buchin, Hughes, &c., have 
completely demonstrated ; but they have not been 
able to hear distinct speech in that manner. M. Ader, 
in studying the phenomena, has been able to make 
certain that speech may be perfectly transmitted by 
this means on condition that the spires of the helix 
are loose and slightly pressed. When they, ae 
strongly pressed one against the other or sealed if 
shellac no sound can be produced ; but it suffices 
introduce inside the. bobbin an iron wire, orn 

in order to render even words audible. M.Ader 
also finds that the voice can be rendered with. 
different timbre or pitch according to the degree of 
tension of the wire, a result due to the fundamenta 
note of the wire blending with the voice. If} 
fundamental is stifled by pressing the wire between 
the fingers, the speech is of a dull quality like th 
voice and always the same whatever the tension ‘ 
the wire. In fine, M. Ader has proved that we can 
also obtain speech by passing 2 curved wire of 1f0n 
across a fixed boboin, and in leaning the two ends 
against the membranes of two tight tambours (as18 
fig 4). In these conditions speech can be h 
some two or three metres from the apparatus, but 
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+ is less: distinct than in the former plans. The 
proceed; without doubt, in this case from 
the fact that. under the influence of wave currents the 
wire tends to,straighten itself more or less, as shown 
by the experiments of M. Guillemin in 1846. 

Lastly, M. Ader has shown that we can also ob- 
tain speech from a _helix whose spires are buried in 
shellac, when we place inside that helix another 
helix in circuit with the first.. This effect may be 
attributed:to the sameé cause, as in the case of the 
loose spires, to the reaction of the spires of the two 
helices upon each other,....: : 

In applying; these different results to the construc- 
tion of a telephone, M... Ader. has succeeded in repro- 
ducing speech load enough to be heard when the 
instrument is 20 centimetres {about 8 inches) from 
the eau". The.simplest form consists in an iron wire 
fixed vertically by one end (as in fig 5) to a board 
of fir-wood A:A, and soldered at the other end F' to 
a metallic weight Pp. On this wire F F’, is fitted a 
helix of wire B, which is wound on a quill. When 
we place the ear behind the board speech is ad- 
mirably reproduced ; the voice is not so false as 
with the ordinary telephone.. It can still be under- 
stood when 16 kilometres of telegraph line wire are 
put in circuit, and with 40 kilometres inserted it can 


w 


TT 


Fig. 4. 
still be heard. Singing can be distinguished with 


64 kilometres in ‘circuit. Fig. 5 represents the 


apparatus in its natural dimensions. I will indicate — 


in another article how this telephone can be 
practicably arranged. To finish with the question 
just now, I should report some experiments which 
[ made myself relatively to these effects. 

We should recollect that Mr. Spottiswoode was 
the first to publish the fact that speech could be 
obtained from a telephone without a diaphragm. 
The truth of this assertion’ has been doubted by 
most.physicists. Nevertheless, it was confirmed by 
the éXpériments of MM. Warwick, Rossetti, Canes- 
trelli, Weisandanger, Lloyd, Millar, &c. But the 
majority of those who wished to repeat the experi- 
ment could only get inarticulate sounds. I have 
stated the causes of this disagreement and have 
arrivéd'at the following conclusion. 

Generally, an ordinary telephone deprived of its 
diaphragm does not reproduce speech with the 
feeble currents of a -Bell transmitter, or even with 
the powerful voltaic currents from a microphone. 

tif the microphone acts, and sends a current of six 

lanché elements through the primary of an in- 
duction coil, the secondary currents induced will 
reproduce speech, and the reproduction is more 


marked as the core of the coil is more highly. mag- 
netic and of smaller diameter. | | | 
By taking a fragment of watch spring, after having 
well magnetised it, and fixing it (asin fig. 6) by one 
end on a board, I obtain very distinct speech with a 
little helix of No. 30 wire, under the influence of a 
battery of six Leclanché elements: acting on the 
induction coil of a singing condenser; but the helix 
must be short and placed on the fixed part of the 


spring. When placed on the free extremity we hear 


no sound, and the reproduction of speech was not 
obtained when the bobbin was placed in the middle 
of the plate. This circumstance shows that all 
arrangements which favour the vibration and free 
movement of the magnetic core is favourable to 
the electro-magnetic production of sounds. The 
insertion of 64 kilometres of line wire in circuit did 


‘not forbid speech. Speech could be equally well 


= 


Fig. 6. 


transmitted in employing the direct current from 
the battery ; but the interposition of a resistance of 
8 kilometres in circuit rendered it so feeble that it 
could just be heard. 
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In these different experiments the microphonic 
transmitter employed was that which M. Ader had 
combined with his electrophone, and which is illus- 
trated in fig. 7, but the carbon transmitter of 
Mr. Edison gave the best results. In that of M. 
Ader there are two o and ¢ carbons in contact and 
one speaks before the cup.on the right of the figure. 
On inclining the apparatus to 45°, the variations of 
pressure between the two carbons determined by 
the vibrations of the voice suffice to transmit speech. 

All these experiments show that the theories 
originally put forth upon the telephone are not 
justified, and that the source of sound in that instru- 
ment, which is very complex, ought above all to be 
referred to the molecular vibrations resulting from 
the effects of contraction and dilatation produced 
within magnetic bodies, effects which are reproduced 
under other conditions in the singing condenser, 
and the microphone receiver, as I will demonstrate 
later on. 


Fig. 7. 


The reproduction of speech can also be obtained; 
but in a far’ less -interesting manner, by vibrations 
determined by the simple passage of a current wave 
across a wire of magnetic substance ; but, M. Ader 
has shown that for this the wire should be soldered at 
its two ends to two masses of metal, and fastened by 
means of one of these to a board, as in the experiment 
given above. We know that Mr. De la Rive obtained 
in this way, in 1846, the reproduction of sounds de- 
termined by interrupted currents, but he has never 
obtained the reproduction of speech, and it is owing 
to the addition of the metallic masses in question 
that this effect has been obtained. It appears to be 
impossible, according to the results of M. Ader, for 
us to attribute it to anything else but the longitu- 
dinal molecular vibrations. 

M. Ader has tried different metals such as iron, 
steel, nickel, cobalt, copper, silver, and he has found 
that only magnetic metals could reproduce this phe- 
nomenon. He remarked always that for the success 
of the experiment it was necessary that the circuit 
in which the wire was placed should have a very 
small resistance, and that the battery should be 
powerful in respect of quantity. A single bichro- 
mate of potash element serves the purpose. 

In fine, the effects which favour the amplification 


of. sounds in electro-magnetic systems, favour it 
equally in systems which are simply electro-dynamic, 
and both depend on the same vibratory cause jp 
relation with the magnetisations and demagnetisa. 
tions effected inside the sonorous magnetic body,* 


EDISON'S NEW TELEPHONE RECEIVER. 


‘ 


THE new telephone receiver of Mr. Edison is, un- 
doubtedly, the greatest step in advance which has 
been made towards rendering the telephone a loud- 
speaking instrument. It is no longer the “still 
small voice” which we have to listen for intently, 
as the new receiver reproduces the words spoken 
into the distant transmitter in distinctly audible 
tones. The sounds, in fact, are as loud and clear 
as are those received through a short speaking. 
tube. | | 
- The new receiver in principle is based upon the 
electro-motograph, an invention of Mr. Edison's, 
which was described in the number of the JouRNAL 
for. Sept. 15th of last year, and is constructed as 
follows :— | i à 

In fig. 1, d, d, is a mica disc about four inches in 
diameter, held at its edge by suitable frame work. 
c, c, is a cylinder which can be revolved continuously 
in the direction of the arrows, and which is com- 
posed of precipitated chalk mixed with potassium 
hydrate and mercuric acetate, upon a metallic 
axle (shown by the shaded lines). This cylinder 
is kept slightly wetted with water. One end 
of a metal bar 6 is fixed to the centre of the 
mica disc, and to the other end is fixed a small 
platinum point #, which presses upon the circum- 
ference of the chalk cylinder. The circuit between 
line and earth is made from this metal bar, through 
the chalkcylinder. Asthe cylinder is rotated either 
by hand or other power, the friction between the 
metal bar and the chalk .cylinder is very consider- 
able, and the diaphragm is drawn or bowed outward 
toward the cylinder. This operation is purely 
mechanical and local. When the electric waves are 
transmitted from the distant station by the speaker 
(who uses Edison’s carbon transmitter connected in 
circuit with the induction coil A in the usual man- 
ner) over the wire to the receiver, each wave as it 
passes through the chalk cylinder effects by electro- 
chemical decomposition more or less neutralisation 
of the friction between the bar and the cylinder, 
according as the wave may be a strong or weak 
one. Theresultant effect of each wave is the freein 
of the diaphragm, permitting it to regain its no 
position. Thus a series of electric waves, with the 
alternate space between, effects a vibration of the 
diaphragm in perfect accord with the voice of the 
speaker, the action being solely electrical and 
chemical. The element of time is not, a factor 4 
in the electro-magnetic instrument of. Professor 
Bell, where, as is well known, a perceptible degree 
of time is requisite for a charge and discharge. In this 
new telephone apparatus Edison dispenses enti 
with the electro-magnet, heretofore used in 
telephone receivers, substituting the above electro 


* Count Du Moncel has kindly promised us some further obset 
vations on this interesting subject. i 
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chemical principle. This, by its greater delicacy 
and power, is made to vibrate a very much larger 
diaphragm than is possible with the electro-magnet, 
thus giving greater volume of sound and obviating 
the necessity for holding the telephone to the ear. 
By it the voice of the speaker is transmitted to the 
distant station without the loss of volume. In fact, 
at times, with a very considerable increase, the 


telephone speaks louder than the person talking at-; 
It also produces the- 
erfection as : 
the lower ones, something that was found impog;.. 


the transmitting station. 
highest musical notes with the same 


sible in the old machine. These points of PE 


riority over the electro-magnet are due to the fact, 
that while in the electro-magnet the electric waves - 


constitute the force which vibrates the diaphragm 


of the receiver, in the new machine the only con- - 
trol it, the force used being strictly local, either the 


power of hand or clockwork. 


Figs. 2 and 3, for which we are indebted to. 


Engineering, show the actual construction of the 
apparatus. 


In fig. 3, A is the chalk cylinder, c the end of the … 


lever, with the platinum style; T is a small trough 


containing water for wetting the chalk cylinder. 


By turning the axle G a small pad is raised out of 
the trough and pressed against the cylinder, which 
thus becomes moistened. The handle, w, is for the 
purpose of rotating the cylinder. 


NOTE ON THE DISTINCTIVE FEATURES OF 
THE MICROPHONE. 


By M. NAVEZ. 


WHEN Professor Hughes gave to his first apparatus 


the name of the “‘ Microphone,” the celebrated inventor 
certainly saw the property which the instrument 
possessed of very feeble sounds, amplified. 
When, however, in order’ to regulate the action of 
the instrument, the pressute between the points of 
contact of the carbons was augmented beyond that due 
to the weight of the moveable carbon, it is a question 
whether the principle upon which the instrument 
worked did not become changed, and whether, there- 
fore, under these new conditions, the name “ Micro- 
phone” was still applicable. The reply to this question 
is somewhat difficult. I have tried to find one which is 
satisfactory according to facts at present known and to 
established principles. 

The principle discovered by Professor Hughes may 
be thus defined—‘ The variations produced in the 
strength of an electric current by variations of pressure 
at the points of contact of the carbons of a transmitter 
are proportionally great as the pressure is less.” 

The different microphones which have been devised 
can be, almost all, comprised under the following 
groups :— | 

Group 1.—A pencil of carbon maintained between 
two prisms of the same material, in a position 
approaching that of unstable equilibrium, The 
sensibility depends upon the inclination given to the 
carbon pencil. Thus, for example, with a carbon 
pencil 50 millimetres long and 1 millimetre out of 
perpendicular, the initial pressure would be reduced to 
rioth of the weight of the pencil. 

Group 2.—One carbon fixed, the other suspended by 
means of a very fine metallic wire allowing the passage 


of the electric current. It is this arrangement which } 
devised, immediately after the publication of the inygg, 
tion of Professor Hughes, with the object of employing 
it for experiments upon the effects of pressure, 
apparatus mounted on a board furnished with leve 
screws can be inclined, so as to obtain various degress 
of pressure, ranging from simple contact, 

Group 3.—One fixed carbon; the other attached tp 
a lever. | 


"Group Pieces of shut in à tube, the axis 


of which is in a horizontal position. The presgur 
between the pieces of carbon is left to chance: it ÿ; 


_always, however, in. several degrees more feeble than 


would be the case if it resulted from the weight of the 
pieces of carbon pressing the one upon the other, 

It is evident that all these transmitters take up the 
principal dispositions which appear to me to charag. 
terise the apparatus based upon the principle discovered 
by Professor Hughes:.1st. Zhe pressure is exercise 
from carbon to carbon; 2nd. This pressure is al 
more feeble, or can be rendered more feeble, than ij 
would be if the moveable carbon pressed freely upon the 
fixed carbon. All the apparatus which fulfils these two 
conditions appear to me to deserve the name of 
“ Microphones,” because, a to rule, they could 
transmit feeble sounds and amplify them. As for 
ordinary speech, up to the present it has not been 
transmitted without considerable loss of intensity; but 
microphones are progressing, and I think that it is in 
this category of apparatus that we must look for the 
future transmitter. 

M. de Capanema, Director-General of the Brazilian 
Telegraph Administration, writes, that he has obtained 
better results from microphones with a moveable pencil, 
by speaking against the board on the opposite side to 
that on which the microphone is fixed. This observa. 
tion confirms those facts discovered by Professor 
Hughes and myself. Professor Hughes has observed 
that the effect of the microphone increases with the 
surface of the vertical board; and I have shown by 
experiment that the surface of the moveable cylinder 
has no influence upon the intensity of the sound repro- 
duced, I have made, to prove this, large cylinders of 
elder pith, tipped at the two points with carbon, con- 


_ nection. being made by means of very fine platinum 


wire. I have also shown that a shield of paper fixed 
on the carbon pencil, so as to expose a large surface 
against which the sonorous waves can strike, does not 
give favourable results. All these experiments are of 
use for the future guidance of experimenters,—¥ournal 


Telegraphique. 


BRAMAO’S TELEGRAPH INSTRUMENT. 


THIS apparatus, the invention of M. Bramio, tele- 
graph engineer of the Portuguese administration, 
has been successfully worked in Portugal, and 
possesses several novel features which distinguish 
it from other forms of apparatus hitherto employed. 
The apparatus is shown in elevation and plan 
figs. I and 2; it is composed of a clock 
mechanism H, which unrolls the band of an electro 
magnetic apparatus E, which reproduces Si 
and of a manipulator M which transmits them. , 
The clockwork mechanism H is composed of a 
motor, a regulator, and three intermediate gearing 
wheels. In figs. 1 and 2 it may be seen that the 
axis or arbor of the second mover passes through 
the plate a, and supports externally the roller 4 
which, aided by the roller 4', carries the 
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igh'at an average speed of 50 centimetres per 
minute. The paper is wound on'the wheel r: After 
| | p 4 passes through 
the opening « d@ formed in the base of the apparatus, 
rises to thie plate ¢, and ‘passes ‘between the rollers 


plate #'acted upon’ by the spring presses 
the band lightly against the: lower’ surface of the 
ice f, and places it on the receiving’ plane; the 
Les of'the spring e! is determined by the screw 1! 
The'lever g may occupy two positions, one raised 
and the other ‘lowered; in’ the’ latter’ position it 
stops the clockwork mechanism and removes’ the 
band from the receiving plane simultaneously. 


The electro-magnetic apparatus £ is composed of | 


an ordinary electro-magnet and a strong magnetic 
bar bent twice at right, angles. ate mae 
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The poles 2 s of the magnet and the poles p f! of 
the electro-magnet are in the same plane, and are 
respectively placed at the extremities of two per- 
pendicular diameters. These poles, divided in two 


in the direction of the circumference, freely contain . 


the armature 7! 7!, s! 3! composed of two semicircles 


of soft iron 7! #1, st s! : these two semicircles are © 


united by a copper cross 1 to an axis or arbor 2 in 
the centre of the apparatus. (eco 

| The levers 7 7}, figs. 1 and 2, are moveable in their 
1 j™, and by yielding to the action of springs 
/" 7" acting in contrary directions transmit, each 
On its own side, the action of these springs to’ the 
appendage Z of the armature; this action is limited 


on both sides by the piece 4!, which by its lateral 


play, enables it to cause the direction which the 
evers / j! give to the appendage & to coincide with 


position repose ‘oF thé armature. In case 
this does not: happen this position corresponds to 
the moment when the extremities 7''s'!, #! s! are 
arranged identically in relation to the poles Ÿ 2! of 
the electro-magnet. The screws //', at equal dis- 
tances from the appendages 4%, limit ‘each in its own 


| diréction the full movement of the arntature. |. The 


appendage & is terminated by a holder or claw 
which supports the inker m, formed of a funnel- 
Shaped cap, in which printing ink is poured. The 
buttons or knobs o o' partly regulate the tension of 
the contrary springs 7*-. Lo 
The manipulator or manipulating piece M, figs. 1 
and 2, comprises two flexible springs » 7’, four con- 
tact pieces ¢ 2}, ux!" a commutator v furnished 
with two springs # «', and a pin or peg V'. 
' The ends of the springs # «of the commutator 


/ 


‘ 


press against two insulated pieces which are fix 
on the under surfaces of the bladesr ys !  : 
The two blades are ordinarily in contact with the 
screws x x! of the piece z, and are consequently 
removed from the contacts of the piece À ;. the same 
separation also exists between the extremities of 
the springs w u' and the contacts of the pieces 
When the spring r is pressed down the contacts 
of 7 with z' and of x with wz" are simultaneously 
established ; when the blade 7’ is lowered’ the ‘con- 
tacts of 7' with z! and of x! with 2 are established 
in theisame manneri: onl? 
The screws x x!, in constituting the contacts o 
the piece ¢ also serve to regulate the full move- 
ments of the springs 7 7’. The pin’ or peg v 
serves to put the commutator v into metalli 
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connection with the springs 7 or with the spring 
r', according to the side on which it is placed. . 

Fig. 3 is a small pricker for clearing out the orifice 
in the ink cup should it become clogged from 
disuse. , 

The following is the action of the apparatus :— 
By supposing the regulator of the clockwork 
mechanism and the plate ¢ free from the action of 
the lever g, which occurs. when the latter is raised, 
the band unrolls uniformly in the receiving plane, 
and receives a continuous line or stroke from the 
very fine orifice of the inker m. | 
. According to the movements of the armature, 
and consequently the displacements of the inker, 
this: stroke or line is converted through the in- 
fluence of the currents into angles to the right and 
bars or lines to the left; the signals produced in 
fact are very similar to those obtained by means of 
Thomson’s Siphon Recorder. 

In practice, if as in the “ Morse ’ system a single 
manipulating key is used, the apparatus is precisely 
under the same ‘conditions as the apparatus 
generally employed, the signals appearing on one 
or the other side of the line of repose, according 
to the direction of the current with which the 
apparatus is worked. 

If the two keys are employed at the same time, 
but in such manner that each reproduces complete 
signals, the “ Morse” alphabet may be reduced to 
30 combinations for each side, which produces the 
60 signals constituting this alphabet, without having 
to use combinations of more than four elements or 
emissions of current. | 

By using two keys, but so as to produce only 
elements of short emissions of current, the angle to 
the right in substitution of the dot, and the angle 
to the left in substitution of the dash 1s obtained. 


PROFESSOR HUGHES ON INDUCTION. 


From the criticisms which we have heard, there 
appears to be an impression amongst electricians 
that Professor Hughes’ paper on Induction on Air ‘ 
Telegraph Lines, read before the Society of Tele- 
graph Engineers on March 12th, and treated by us 
in our last number, does not bring forward any new 
solution of the induction problém. Itis pointed out 
that reversed induction coils inserted at the beginning 
of two lines have been employed by Mr. Wilson of 
Chicago, and Mr. Little of New York, as well as by 
other electricians. But there is an important essen- 
tial difference between these earlier methods and 
that of Professor Hughes, which a fuller study of 
his paper than we had time to give it before our 
last issue, has made clear to us. Professor Hughes’ 
researches were of that kind which are not grasped 
at once from merely hearing them read over; and 
it is matter for ~~ that a special night was not 
set apart by the Society for the full discussion of 
them after members had had time to study the 
printed paper thoroughly. As it is, we fear that 
many of those present at the meeting did not under- 
stand the results submitted to them, and not under- 
standing them, did not, of course, appreciate them. 
Hence it has come to pass that one of the most 
important and original contributions of the winter 
has been hurried over in neglect. 


The plan of connecting reversed coils in ci 
with the wires of the line, and adjusting their mypyg) 
induction so as to balance the mutual induction, of 
the wires, as used by Mr. Wilson, is sufficient fora two 
wire line ; but when three or more wires have tg he 
balanced it fails. To apply it to ten wires, for ex. 
ample, as many as forty-five coils would be required 
and even then the balance would be imperfect... This 
is due to the necessity of making the balance so. tha 
any number of the ten wires may, in actual Working, 
become primaries to the others as secondaries ; jj 
short, that all sorts of combinations of the inductiye 
influence may take place. 

Now, Professor Hughes dispenses with the need 
of so many coils, 1, by making the length of each 
coil proportionate to the length (and resistance) of 
the actual wire it stands for, and its distance from 
each of the other coils proportionate to the. distance 
of that wire from each of the other wires of the 
line; 2, by making the signalling key which 
closes each circuit, also by the same act, reverse the 
adjusted coil which represents that wire in the 
arrangement of induction coils forming the artificial 
line. To explain this, let us consider one end of 
the three wires A, B, C, in order. The first case we 
have is when all the three are silent or merely re- 
ceiving at the end in question. Here the three 
corresponding coils are all in circuit in one way, 
some being reversed with respect to the other. If, 
however, A begins to signal from one end, it is 
necessary that the key should reverse a’s coil with 


respect to those of Bandc. Again, if both A and 8 


begin to work it is necessary that their keys should 
reverse both of their coils with respect to that of c, 
which remains as it was. But, it may be objected 
that we have now the coils of a and B both in one 
direction, and not reversed to each other. The 
answer to this, given by Professor Hughes, is, that 
it does not matter, there need be no mutual induc- 
tion between them, since, as pointed out by Farada 

in 1832, but forgotten since, current induction is 
due to changes in the magnetic field surrounding 
the current. If, then, the 'simultaneous currents of 
A and B were made of equal strength, they will rise 
and fall together when the circuits are closed with- 
out any shock to the magnetic field generating 


induction. We should add, that the same results 


may be secured by keeping the coils of the artificial 
line permanently in circuit and connecting up the 
key between the line wire and the coil, so that the 
current should divide, part flowing through the wire 
to the distant station and part flowing in the reverse 
direction through the coil to earth. | 


A NEW KIND OF TELEGRAPH CABLE. . 


A company has recently been formed at Cortaillod, 
in Switzerland, for the purpose of manufacturing 4 
new kind of telegraph cable, the conductor of which | 
is formed of lead and the insulating material of a ~ 
resinous or sulphurous substance, the whole being 
covered by a lead tube. nen 
In spite of the slight flexibility of the insulating 
substance the new form of cable is very pliant 
being by no means inferior in this respect to other 
forms ; also the conductor rigorously preserves 18 
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central position in spite of any. bends which may be 


made in the cable... | 
In a recent number. of the Yournal Télégraphique, 
M. Rothen has given the results of some tests he 
has made of this form of cable. oi 
.. Three specimens of this cable were experimented 
upon, the two first only differing from one another 
in their respective diameters, the insulating material 
being of a resinous nature. The third cable had 
an insulating dielectric of a sulphurous nature. _ 
The lengths, weights, &c., of the cables were as 
follows :— 

No. r cable. No. 2cable. No, 3 cable. 


| Metres. Metres. Metres. 
Length as, . IIO 100 
Millimetres. Millimetres. Millimetres. 

Diameter ofconductor 1°43 1-7 17 
Exterior diameter of 

dielectric ... 3°7 3°9 
Exterior diameter of 

protecting lead tube 4°8 5°9 6°3 

| Kilo- Kilo- Kilo- 


grammes. grammes, grammes. 
Weight of 100 metres 


of cable... 20°5 20°9 


The cables before being tested were immersed in 
water for 5. days. | 

As a standard of comparison a gutta-percha 
covered copper wire 100 metres long was taken, 
the diameter of the conductor being 1°4 millimetres 
and the diameter of the dielectric 4°3 millimetres. 
Ng tests were made with a battery of 150 Daniell 
cells. 

The first tests made were for inductive capacity, 
the results being as follows :— 


No. 1 No. 2 No. 3 
cable. cable. cable. 
Capacity in microfarads 

per 100 metres oe “OIS4 ‘0162 "0232 


The capacity of the gutta-percha wire per 100 
metres was ‘0237 microfarads. 
_ The insulation resistances of the cables measured 
by the ordinary deflection method were as follows :— 


No. 1 No: s No. 3 
cable. cable. cable, 
Megs Megs. Megs. 
Insulation resistance 
in Siemens’ units > 133,164 162,756 143,028 
per 100 meters ... 


The resistance of a similar length of the gutta- 
percha wire was 93,708 megs., the temperature of 
the _ in which the cables were immersed being 
19° C, 

The conductor tests gave the following results :— 


No. t No. 2 No. 3 
cable. cable. cable. 
of con- 
uctor in Siemens’ 
units per 1oof |? 749 
metres, 


_ The resistance of the copper conductor of the 
gutta-percha covered wire per 100 metres at 
19'5° C. was found to be ‘97. 

_ If we compare these results by allowing for the 


varying diameters of the cables we get the fol- 
lowing — 


7 - Insulation Inductive Conduc- 
| . resistance, capacity, tivity. 
Gutta - percha’ con | ose ( 


with, upper con- 1°000 1*000 10°000 
ductor. 
No. r:cable Jo : ‘998 
NO, | 1°817 ‘826 I°O47 


These results show that the three cables have an 
average specific insulation resistance of about 
double that of gutta-percha, whilst the specific 
inductive capacity of cables 1 and 2 is rather more 
than one-half that of gutta-percha. The conduc- 
tivity of the conductor is extremely low, being only 
about ;},th that of copper. | 


FULLER’S ELECTRIC LIGHT. 


A THIRD lamp for household use has been invented 
within the last year and nearly perfected. One of the 
early friends and associates of Edison was a young 
man, named J. B. Fuller, a Connecticut Yankee, in 
whom the inventive faculty was active from boyhood. 
Fuller made a great deal of telegraph machinery and 
invented many industrial processes, such as modes of 
utilising wood pulp in paper-making, &c. Ten or 
fifteen years ago Fuller separated from Edison because 
it would no longer do to have them work in company. 
The inventions of the one might easily have been said 
to be due to the suggestions of the other, and so the 
two men parted, never tosee each other again. They 
were men of very different qualities, Edison being 
quick to seize upon a new thought in natural science 
and apply it to practical use long before any one else 
could see its practical value, while Fuller loved deep 
problems and research, and was much more gifted in 
the work of discovering new principles than in applying 
them. He was an eager student and a. desperate 
worker, and he succeeded in mastering so many of the 
mathematical and other problems connected with 
electrical science that he became the greatest authority 
thereon, particularly on magnetic induction, in this 


‘country. Fuller took up the subject of the electric 


light in 1874, and has been studying it, in an obscure 
laboratory in Brooklyn, until the present year. He 
found at the outset, like so: many other men, that there 
was need of a good magneto-electric machine. He 
invented his own, based on the principle of Gramme’s, 
and produced so powerful a one, that three years ago 
he succeeded in having it adopted by the Stock and 
Gold Telegraph Company of this city for practical 
telegraphy. The company named has over a thousand 
machines in different parts of the city, upon which are 
printed every few minutes the quotations of stocks in 
Wall Street through the business hours of the day. 
The Fuller magneto-electric machine was adopted to 
operate the wire connecting with these stock and gold 
indicators. Fuller has studied ever since to improve 
his generator; but when he had once obtained a 
generator of reasonable power, he returned to 
experiments with a lamp. He shunned publicity, 
and in the obscurity of his little shop he toiled for 
years over his lamp. He was the man best fitted in 
the United States to attempt a solution of the problem. 
This inventor evolved a whole system of lighting—the 
generator, a lamp, and a meter. He proposed to use 
two large street mains, one of them insulated, dis- 
connected at the outward ends. The positive main 
was to throw off a branch wire into each building to be 
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lighted, the wire entering the meter, performing a 


certain seryice there, and then returning to the street 


to the negative main. The main currént was not to do 
the lighting, but it was to generate another current in 
a series of induction coils, and each lamp was to be 
ty by the-current from one of these cbils. An 
alternating current was to be used. The induction 
coils were thus made :—Two magnet cores, ar- 
ranged parallel to each other, were connected 
magnetically at the ends. Around the centres of each 
of these cores was a soft iron head, and at a proper 
distance from this a head of insulating material, The 
outward ends of the cores were coiled with insulated 
copper wire, and so connected together and to the 
main wire (or generator) as to produce two opposite 
magnetic poles. - Between the soft iron heads and the 
coils were wound smaller coils of insulated wire, the 
fineness of which would depend on the tension required. 
To one of the iron heads was hinged an iron arm, so 
made as to swing over upon the other, connecting 
magnetically the poles'N. and S. In 4 coil so made, 
if a current be sent through the main wire rapidly 
changing in opposite directions, the magnetic cores 
will:-change :polarity and the change will induce a 
current of great tension in the smaller coils, and this 
second current, if conducted by proper wires to a lamp, 
will maintain platinum or carbon in a high state of 
incandescence. Two induction coils, or four, can bé 
coupled together for lights of stronger power. A 
graduated switch is used in this lamp, so as to permit 
its brightness to be varied at will. A great many 
experiments were made with this style of lamp with 

latinum -burners, and they operated “admirably. A 

umber of capitalists of Brooklyn, hearing about these 
experiments, organised a company with 1,000,000 
dollars .capital ‘last December to adopt Fuller’s 
inventions and introduce his light throughout 
Brooklyn. A new shop was fitted up for the inventor 
on Broadway, near 36th Street, in New York City, 
near his residence, and in this shop Fuller toiled for 
six months almost literally day and night. His whole 
system was in a most promising shape, when last 
February an incident occurred which put a stop to the 
progress of experiments in household lighting. 

The company had determined to manufacture point- 
to-point lamps and magneto-eléctric machines first for 
factory use. “About twenty factories in New England 
and the Eastern states have this winter introduced the 
large electric lamps of from 700 to 2,000 candle-power 
into their work-rooms, and the demand for the means 
of lighting had suddenly become very active. The 
Fuller Company resolved, therefore, to solicit orders 
from factories, and it had 75. machines constructed, 
which are being finished up this week for factory use. 
During the first week of February Mr. Fuller was 
engaged in perfecting a new point-to-point lamp and 
began to be troubled with insomnia. Against the 
advice of his friends, he worked: on his new lamp 
until it was finished. In the act of tightening up the 
last screw he fainted and fell to the floor of his shop 
entirely exhausted, completely worn out with intense 
mental application and lack of sleep. He was carried 
to his residence. A week afterwards he had recovered 
so as to be active again. His busy mind had, in the 
meantime, discovered a new idea in induction. He 
sent over to the shop for his man George, the foreman 
of the works, to explain to him the new idea. . The 
two men sat down together, and Mr. Fuller described 
his idea with much minuteness—the shape of the 
magnets, the size of the wire, the manner in which the 
wite was to be coiled on, and so on, motioning with his 
hands to illustrate his meaning. When Mr. Fuller had 
finished, he said, ‘ George, do you understand that ?”’ 
His foreman replied that he did. ‘ Now,” said Mr. 


Fuller, ‘ 1 want you to understand that, George; forj¢ 
is very important ;” and then he went over'the maté 


_ again, explaining the whole idea, with the mathematical 


principles involved in it, When he had completed thé 


| explanation the second'time, he said, “Now, George) 


do you think you understand that?” ‘The fo 

said he did perfectly. Mr. Fuller looked. pleased, Jay 
back in his chair, and died soon afterwards. This w, 
on the rsth of February. The inyentor’s life had 
flickered out, quietly, but unexpectedly to both m 
and Mr. Fuller, as every oné who is acquainted with 
his plans believes, has departed just at the moment 
when he was about to become famous and rich. His 
foreman was of too practical a turn of mind to see the 
poetic aspect of such an incident, and it is only within 
a day or two that the facts have been privately 
obtained by the writer.—The Times, Mar. 22. | 


Correspondence. 


[We do not hold ourselves responsible for the opinions of our | 
: correspondents. ] 


A NEW DUPLEX SYSTEM. 


To the Editor of THe TELEGRAPHIC JOURNAL, 


S1Rk,—With reference to your footnote to my letter, 
in your edition for March 15th, 1878, respecting the 
‘“‘ Moveable Coil,” this appeared to me to be a necessity, 
rather than a “ feature,” for purposes of- adjustment, 
balancing, &c. (The system depending more upon the 
method of dividing the coils.) 

I purposed making one of the coils into a kind of 
rheostat to effect this object, but as I received no en- 
couragement to proceed with the experiment, I con- 
cluded that the ‘‘ differential system ” was preferred, .”, 

I need not comment upon Mr. Banker’s battery or 


other arrangements, 
E. A. TURNER. 
Liverpool, March 21, 1878. 


F.—We are unable to say whether the key you refer 
to is similar to your own, as the patent specification 
contains no further particulars than those given in our 
extract. 


SCHUCKERT’S DYNAMO-ELECTRIC MACHINE. 


THe improvement, introduced by Mr. S. Schuckert, 
consists in the construction of dynamo-electric machines 
with the most advantageous arrangement for utilising 
the induction wire.or conductor on the revolving iron 
armature so as to reduce the warming of it to a 
minimum. 

For this purpose the armature is made flat, and 
composed of several sheet-iron discs. Both side faces . 
as well as the outside are brought under the influence 
of the magnetic poles, and these poles are arranged with 
their highest intensity of magnetism directly opposite 
the side faces of the ring. * 

The flat ring is made out of a number of sheet:iron 
discs, which are magnetically insulated from , 
other, which serve to save power and prevent over 
warming of the ring during working; because in these 
single sheet-iron rings of small volume, the_ pole 
changing goes on with little resistance, and the 
residual magnetism is easily destroyed. The warming 
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portion of the ring with the outside air. 
-The'electro-magnets face the ring with their curved 


pole -plates, forming the two north and south poles, | 
and cover over two-thirds of the whole surface, | 
making opposite polarity in the ring, which becomes 


a south pole before the north pole, and a north in front of 
the south, They form magnetic fields of high intensity 
through which the copper wire, or any other good 
conductor wound about the iron ring is moved during 
the action of the machine, whereby electricity is 
induced in the said conductor. 


vented by the constant contact of a large 


= 


‘: The induced currrents in one half-of the ring-até in 
direction, and those in the. 

The generated currents on the ufiperr patt of: th 
ring, above the neutral line are pe tox: those 
generated below that line, and would: nektralise‘eath 


other. To prevent this and utilise them, they: ate 
collected near the neutral points by metallic brushes, 
touching the axle, on which there are a number of 
insulated metallic pieces, each one. connected.; with 
a conducting wire coming from the: revolving arma- 

| CE 


2 > L 


Hotes. 


THE ELectric LicHt.—Colonel Haywood, the 


Engineer to the City Commissioners of Sewers, has 
reported: on the recent experiment in lighting the 
Holborn Viaduct by electricity. He states that the 
total cost of the experiment up to the 18th of February 
(64 nights) was £785. The sixteen electric lamps 
were lighted from sunset to midnight at a charge of 
45 per night, averaging seven hours. The cost per 
lamp per hour was over rod. A gas lamp on the 
Viaduct, including lighting, extinguishing, and clean- 
ing, cost £4 17s. 6d. per annum. It was alight 4,300 
hours annually, and the cost of each lamp per hour 
was but little over one farthing. The cost, therefore, 
of sav the whole Viaduct during the winter months 
by electricity would be 14s. 34d. per hour, and by gas 
Is. 114d, per hour, or by night of fourteen hours’ 
duration, 410 by electricity and £1 7s. 13d. by gas. 

pplying these rates to a whole year, electric lighting 
would cost about £3,072 and gas lighting £419. 


| 


Electric lighting at these charges was, therefote, abaut 
7h times as dear as gas lighting. AS to illuminating 

ower, Colonel Haywood estimates approximately’ that 
it is about seven times that of gas, D 4 


g 


LIGHT BY INCANDESCENCE.—In our Spanish on- 
temporary, the Cronica Cientifica, M. Alf; Niaudet 
expresses a very decided conviction and 
not platinum or any other metal, is the best material 
for the production of the electric light by means of 
incandescence. In support of this’ position, . M. 
Niaudet adduces the following arguments: 1. At equal 
temperatures, carbon possesses a power of radiation in 
excess of that of platinum. 2. The-heat capacity of 
latinum is far greater than that of carbon, and the 
ormer, consequently, requires a far greater amount of 
heat than the latter to bring it to a given tepi perature. 
3. Carbon is a worse conductor of, electricity than 
platinum, and, consequently, may , he of. greater 
diameter without the temperature being, reduced... 4. 
Carbon is absolutely infusible, and may be brought to 
a white heat without the circuit being interrupted 
owing to fusion. at 
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TEMPERING THE Ececrric LIGHuT.—It has occurred 


to aiFrenchman that as: clouds temper. the brightness 


of the sun, so an imitation of clouds, by wadding 
made of glass fibre, would ‘temper the electric “ent: 
and by using screens of glass wadding instead of 


opaline or clouded shades he reduces the loss of light | 


from 50 to 25 per cent. 


WE have received Mr. Killingworth Hedges’ pamphlet 
entitled “ Useful Information on Practical Electric 
Lighting.” (E. and F. Spon, publishers.) It is designed 
as a guide to the unscientific public, who wish to make 
use of the new illuminator, and is the best of its kind 
we have seen. 


Mr. Epison has exhibited the working of his in- 


candescent light in the illumination of his laboratory. 


and factory with excellent results, furnishing 14 of the 
new lamps, each from 18 to 20 candle power, on one 
circuit, giving a steady white light, much superior to 
the carbon, and equal to double the number of gas jets. 
The generator was an ordinary Gramme machine of 
23-horse power. Mr. Edison states that he can now 
supply light for practical domestic use at less than half 
the cost of gas, but is experimenting for further im- 
provements in the lamp and economy in the generator. 
—Daily News, March 28. 


THE Metropolitan Board of Works have decided to 
continue the Jablochkoff lights for three months 
longer on the Thames Embankment, at a reduced cost. 


JABLOCHKOFF’s candle was tried on March 13, in the 
theatre of the Royal United Service Institution, as a 
means of illumination for facilitating surgical opera- 
tions and examinations in dull weather or after dark. 
Mr. Balmonno Squire, Senior Surgeon to the British 
Hospital for Diseases of the Skin, exhibited a 
remarkably small, light, and portable hand-lantern, 
containing in a tube projecting from the back of it 
(which tube served also as a handle for the lantern) a 
Jablochkoff candle. By means of a screw contrivance 
fitted in the tube the burning end of the electric candle 
could be advanced forward into the lantern as the 
candle gradually burnt back. This, with two connecting 
screws for attaching the electric wires, formed the whole 
of the apparatus. A minute window formed of dark- 
blue glass placed at the side of the lantern formed the 
means of ascertaining from time to time the exact posi- 
tion of the burning end of the electric candle. He 
advocated its use as a means of affording a powerful 
and steady light in the dark cock-pit of ships of war. 
He also advocated the use of his electric lantern for 
similar reasons in military field-hospitals, where the 
same conditions present themselves during a night 
encounter, and pointed out that, while for military pur- 
poses the necessary electric and steam engine conveyed 
on the same carriage would be far lighter than an 
ordinary piece of field artillery, yet for naval purposes 
the requisite steam power was always on board, and on 
most war-ships the necessary dynamo-electrical machine 
was already in use for electrical illumination against 
torpedo practice, The force required to generate the 
light he placed at only one and a half horse-power, and 
the cost of the apparatus £100. 


THE TELEPHONE.—Mr. Elisha Gray’s patent for 
telephones granted on July 27, 1875, has been extended 
by the U.S. Patent Office. This patent is worked by 
the American Speaking Telephone Company, and, as 
is well known, the owners maintain that it covers the 
Bell telephone, a claim which, we apprehend, no 
unprejudiced expert will allow. | 


THE SPHYGMOPHONE is the name given to a patented 


contrivance for rendering the beating of the pulse¢ 
the heart audible to a roomful of people by its inventg 
Dr. S. Th: Stein, of Frankfort. The -apparatüs con. 


.sists of a piece of watch spring, ‘five centimetres log 
which is‘soldered to a small brass frame, and is pro 
This 


vided at its free end with a’ gutta percha knob, 
small knob is placed against that part of the human 
body whose movements are to be made audible. The 
knob carries a platinum contact-plate, opposite which 
is a platinum contact-point, and these two contacts are 
connected in circuit with two Bunsen cells and a 
telephone. The movements of the pulse, or other 
organ to be examined establish contact between the 
point and the plate and make and break the circuit, 
Hence the natural rhythm of the pulse or the heart js 
heard aloud in the telephone. 


FEATS OF THE MICROPHONE.—We extract the 
following items from a private letter written by Mr, 
Louis J. Crossley, of the well-known firm of Cross] 
Brothers, Halifax :—‘ By a peculiar arrangement of 
microphone and induction coils I exhibited in a la 
room at our Dean Clough Mills Institute, to an audience 
of over 500 persons, an experiment in which the music 
of a cornet as weli as speaking was transmitted a dis. 
tance of a mile and made audible to the entire audience. 

I have also tried the same arrangement between 
Halifax and Manchester, a distance of 34 miles, and 
conversation was carried on between the two places so 
that it could be well heard by all present in the respective 
offices. There were 22 wires on the poles and the ex- 
periment was conducted at midday, when the wires 
were busiest, so that the induction sounds from the 
neighbouring wires were loud enough to be clearly 
heard at a short distance from the receiving telephone, 

For some months past we have got every word 
spoken from the pulpit of our chapel on Sundays trans- 
mitted to my house, and to that of an invalid lady re- 
siding close to me, a total distance of about three miles, 


MR. LATIMER CLARK has issued an address to the 
President and Council of the Society of Telegraph 
Engineers, suggesting wider scope for the Society. 


Mr. SCUDAMORE has gone to Beyrouth at the request 
of Midhat Pasha. | 


An ELecrTRric Borer.—M. Gaston Planté has pub- 


lished his important researches on electricity and the 
electric discharge in an octavo volume dedicated to the 
Emperor of Brazil. From a copy of these very inter- 


esting studies now before us, we extract the following 


passage relative to the boring power of the electric 
spark :—‘‘ We have seen that one of the electrodes 
which conveys a current of a certain electromotive 


force on being put in contact with glass, in presence of © 


a saline solution, acts as a graver or a diamond im 
cutting furrows on the surface of the glass, ploughing it 
even deeply. Rock-crystal can also be attacked, despite 
its hardness, by the same method, and if it does not 
yield regularly it at least bursts into pieces under the 
influence of the electrode, and ends by breaking up. In 
America black diamonds are employed in rock drilling 
for wells and mines. Could these expensive tools not 
be replaced by the action of the electric current in con- 
ditions analogous to those which have been described, 
and the perforation of rocks be performed by electricity? 
Electrodes of platinum would not be necessary, fort 
is not the metal of the electrode which alters, but merely 
the silicious matter in presence of the saline solution 
Metallic points or studs conveniently distributed at the 
end of the drill and put in rotation would direct the 
electric discharge to the rock, which it would pulverise 
as in the case of the diamond drill. The recent advances 
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.. the production of electricity by mechanical means 
ald facilitate this application.” 


Vottaic Pencit.—Bellet’s voltaic pencil, which 
has been patented in England in the names of Louis 
Bellet and Count Hallez D’Arros, founder of L’ Electricite, 
was exhibited, along with some of its work, at the 
Gjentific Soirée given by Admiral Monchez, at Paris, 
on Feb. 21. These works comprised engravings on 
copper, steel, and stone, executed at first hand by the 

from the pencil point, and electro-stencils or 
copies of documents and drawings. It is believed that 
this electric graver and pencil will be useful in military 


topography. 


While in Paris General Grant had his portrait taken 
by the light of Jablochkoff’s electric candle. This is a 
casein which the artist could not happily apply the 
proverb, “ Le jeu n'en vaut pas la chandelle.” 


_ Messrs. Crosspy Lockwoop & Co. are about to 
issue a revised edition of Dr. Noad’s work on Electri- 
city, with an introduction and additional chapters by 
Mr. W. H. Preece. | 


Crerac’s Tu8E.—Professor Barrett has kindly sent 
us a copy of his lecture on Mr, Edison and his Work, 
which is now published as one of the science lectures 
for the people, and a very interesting one it will form. 
Itisright that one who addresses the people on matters 
of science should render scrupulous justice to the merits 
of discoverers and inventors, for the subject is one on 
which the people cannot judge for themselves, and must 
implicitly trust their teachers, We are therefore 
gratified to find that Clerac’s tube is referred to by Prof. 
Barrett in the printed pamphlet as follows :—" It has 
been said that a French electrician, M. Clerac, discovered 
this property, and made an instrument such as I have 
described, some twelve years ago. In fact Prof. Hughes, 
whose name is well known in connection with his inven- 
tion of the printing telegraph and the discovery of the 
microphone, writes to me that since 1866 he has had in 
his possession a‘resistance tube made by Clerac, in 
which plumbago, more or less compressed by a screw, 
was sara and the resistance made to vary by 
pressure, This tube has been seen by many. It is 
known that Clerac used squeezed plumbago as a 
stated resistance, but I can find no record of its being 
used as a variable resistance. Nevertheless, eminent 
eye-witnesses declare such was the case, and I do not 
doubt their statement, though this does not amount to 
publication in the scientific sense. Edison certainly 
independently re-discovered and greatly increased the 
importance of the effect of pressure on carbon dust. 
The only person who previously to Edison seems to 
have noticed that. pressure made any difference in con- 
ductivity was a well-known electrician, the Count du 
Moncel, who, twenty years ago, pointed out this fact as 
a curious property most marked in semi-conductors. 
This incidental observation was, I believe, forgotten 
till, in 1873, Edison re-discovered and greatly extended 
it, I refer to this particularly, as considerable discussion 
and much misunderstanding has arisen therefrom, a 
misunderstanding which led Edison to use hasty ex- 
pressions which, though deplorable, were natural enough 
toa man who considered himself grievously wronged ; 
but the ground of offence would never have occurred 
had a better understanding existed on both sides.” 


SPEED OF A SIGNAL.—Recent experiments prove 
that a signal sent over the land-line from Paris to 
Marseilles, a distance of 525 miles, takes 0°024 sec. to 
travel, whereas a signal sent through the Marseilles- 
Algiers cable, a length of 574 miles, takes 0'233 sec. 


BLasrinG Post HoLes.—According to the Scientific 
American, telegraph post holes are blasted out in Penn- 
sylvania by a man driving a crow bar four or five feet 
into the ground, then dropping in a cartridge and a 
lighted fuse. Before he reaches the site of the next 
pole the cartridge explodes, making a pit as large as a 
flour barrel. In this way four men will set up 100 to 
150 poles a day. a: 


Garv's MAGNETIC Motor.—A rival to the Hosmer 
motor has appeared in America. It is said to be based 
on the discovery of a neutral line in the magnetic field 
of a horse-shoe magnet in front and on either side of 
the holes. A piece of soft iron in this neutral position 
appears to have no polarity, but the slightest change of 
position to one or other side of this line produces 
positive or negative polarity in it. Mr. Gary, we 
believe, claims to get unlimited power without expen- 
diture of fuel by taking advantage of this property of 
the field. If so we fear that Mr. Gary will experience a 
disappointment. | 


. Fietp TELEGRAPHS.—Lord Chelmsford has asked 
for a field telegraph to be sent out to him; also electric 
lights for his encampments. The Ordnance Depart- 
ment at Woolwich have accordingly forwarded a fully 
equipped wire-waggon-and-barrow apparatus to the 
Loanda, now taking in cargo at the Royal Arsenal. 
The waggon consists of a strong but simple framework 
on ordinary wheels, supporting on revolving spindles 
six drums or reels of telegraphic wire, the movement 
of a lever and clutch causing the vehicle either to lay 
or pick up the wire as it passes over the ground. The 
barrow carries a single drum, and is mounted on 
wheels only 2 ft. high, with a 2 ft. track. It resembles 
an ordinary hose-reel, and is so light that it can be run 
over the field by one or two men, and can, therefore 
be of use during an action. Each drum carries 133 
lbs. of wire. The waggon carries telegraph poles, a 
ladder and tools for constructing an “air line.’ The 
poles consist of iron tubes, in lengths of about ten 
feet, uniting by à bayonet joint and secured by. three 
guy lines. A few sets of electric lighting apparatus 
and portable engines will also be sent out. The force 
under his command does not seem even to have been 
provided with Mance heliographs. | 


A CABLE JuBILEE.—We learn from the Scientific 
American that Mr. Cyrus W, Field gave a grand dinner 
party on March 10, in celebration of the twenty-fifth 
anniversary of the formation of the Company of New 
York Merchants which helped to lay the first Atlantic 
cable. Of these gentlemen only one has since died, 
namely, Mr. Chandler White, ie 


At the International Meteorological Congress which 
will meet in Rome on April 14, the project of estab- 
lishing an Arctic observatory at Wilzeck, in Nova 
Zembla, will be discussed. Electric and magnetic _ 
observations form an important part of the scheme of 
work which has been devised by Messrs. Weyprech 
and Payer. 

A Meet1nc is to be held in New York on April 30 to 
arrange for an International Exhibition at New York, 
in 1889, the centennial of the anniversary of the Union 
of the States. Dr. Norvin Green, President of the 
Western Union Telegraph Company, is one of the 
Executive Committee. This is taking time by the 
forelock, but the occasion is a great one, and the 
Exhibition will be so also, provided the world doesn’t 
come to an end meanwhile, and the United States be 
disunited into infinite azure. ; 
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In the United States Senate, on Monday, Feb. 24, 


Mr. Hamlin, from the Committee on Foreign Relations, 


reported adversely on the Senate bill to grant to the 
American Ocean Cable and Telegraph Land Wire: 
Association of Philadelphia the right of way. and 
privilege to lay, land, and operate submarine cables on. 
the Atlantic and Pacific.coasts of the United States, 
and establish telegraphic communication between the 
United States, Europe, and Asia, and it was indefinitely 
postponed.—¥ ournal of the Telegraph, U.S. 


Two men were executed at Mauch Chunk, Pa., on 
Jan. 14, and immediately after the drop had fallen a 
telegraphic reprieve arrived from the Governor, but 
was just about half a minute too late.—The Operator, 


Het Putents—1879. 


876. ‘‘ Mode of and apparatus for producing light by 
electricity.” J. B. SPENCE. Dated March 5. 


925. ‘ Electric lamps.” K. W. HEDGess. 
March 8. 


926. ‘‘ Improvements in electro-dynamic and dynamo- 
electric apparatus, and in the application thereof to 
effect discontinuous movements in parts of engines and 
machinery.” M. P. W.Boutton. Dated March 8. 


927. “Means employed for producing the electric 
light.” R.C. Thompson, Dated March 8. 


935- “‘ Improvements in galvanic batteries and in the 
application thereof to luminous buoys and for other 


purposes.” L.A. BRASSEUR and A. E. DEJAER. Dated 
March 10, | 


047. “Apparatus for electric lighting.” H. J. 
HappAN (communicated by C. F. Brush), Dated 
March 11. 


960. ‘‘ Dynamo-electric machines.” L. Stmon (com- 
municated by S. Schuckert). Dated March 11. 


1012. “ Mode of obtaining electric lighting.” A. L. 
Coxe. Dated March 14. 


1015. “‘ Electric batteries applicable to telegraphic 
and other purposes.” T.J. HowELL. Dated March 14. 


1122. “ Imprôvements in the means or apparatus for 
obtaining light by electricity and in the manufacture of 
materials to be employed therein. H. G. L. Fox. 
Dated March 20. 


Dated 


ABSTRACTS OF PUBLISHED SPECIFICA 
TIONS—1878. | 


2640. ‘‘ Magnets for separating metallic substances 
from materials used in the manufacture of pottery.” E. 
LAKE and J.Epwarps. Dated July2. 6d. To render 
magnets incorrodible, so as not to contaminate the 
materials of the ware, they are covered with enamel or 
electrotype. The magnets are plate-shaped, and pierced 
with holes to expose much surface to the glaze or other 
materials to be cleaned. 


2878. ‘Electric motor.” E. J. HARLING. Dated 
July 18. 4d. A shaft, carrying pairs of radial arms 
shod with iron armatures at their ends, at different 
angles to each other, is caused to rotate by the attrac- 
tion of properly exerted electro-magnets on.the iron 
armatures, (Void by reason of the patentee having 
neglected to file a specification, in pursuance of the 
conditions of the Letters Patent.) 


3011. “ Rheophores, commutators, and galvanic 


LE : 


| August 3. 


_ batteries.” JAMES and Joun Arnotp. Dated July ay 


2d. In applying electricity to the bady, it is someti 

necessary to change the battery poles connected to 
the rheophores or electrodes which touch the skin, so 
as to reverse the current. According to this inventiog 
the commutating rheophore is a pole changer and g 
rheophore combined. They attach for this purpose à 
cable, composed of two or more wires or conductors 


_ to each rheophore, one wire being connected with the 


positive and the other with the negative pole, so that 
they can be changed at will. Inside this new rheophore 
are springs and contact pieces, or ‘‘ cocks” connected 
to the aforesaid wires, and by means of a small key or 
button, the springs are so acted upon as to change the 
poles. Not proceeded with. | mee 


3080. “ Electric telegraphs.” J.W. Brown. Dated 
2d. This consists in receiving instrument 
for cables formed of a coil freely suspended in a mag. 
netic field, and fitted with an arm which makes and 
breaks contact in a local circuit. Not proceeded with, 


217. “Transmission of signals by electricity.” 

. R: Lake (communicated by Angelo Cattaneo, of 
Pavia): . Dated August 14. 4d. The object of this is 
to utilise rails as a telegraph line, the right-hand 
wheels.of the cars being insulated from the left-hand 
ones. Mot proceeded with. | 


«Proceedings of Societies. 


THE SOCIETY OF TELEGRAPH ENGINEERS, 


At the ordinary general meeting of this society, held 
on’ February 27th, Major Bateman-Champain (Presi- 
dent) in the Chair, the discussion on Mr. Willoughby 
Smith’s paper on the “ Working of Long Submarine 
Cables” was continued by Mr. C. F. Varley. A paper 
was then read by Professor Ayrton, on “A New 
Method of Determining the Relation between the 
Electro-magnetic and Electro-static Units.” At the 
conclusion of the paper, Mr. Cowper gave a description 
of his ingenious “ writing telegraph,” a description of 
which appeared in the number of the JOURNAL for 
March 1. ©’ | 

At the ordinary general meeting of ‘the society, held 
March 13th, à paper was read by Professor Hughes on 
“ Induction on Air-Telegraph Lines.” An account of 
this paper appeared in our last impression. n 


PHYSICAL SOCIETY. 


AT the meeting on March 22, Prof. W. G. Abams, 
President, in the Chair, 14 
Capt. ABNEY, R.E., F.R.S., read a paper on “ Obtain- 
ing Photographic Records of Absorption Spectra.” 
Absorption spectra have hitherto been recorded by the 
difficult method of hand copying ; but the discovery, by 
Capt. Abney, of a silver salt, sensitive to all rays in 
different degrees, renders the photographic method 
available. The records thus. obtained are photographs 
of the spectrum of the naked light of. the source and 
of that of the same light reduced by insertion of .the 
absorbing material in its track, and these are taken 
parallel, so that the dark absorption lines. can: be 


readily compared, Examples of these were thrown on 


the screen. This method can be used as anew weapon . 
in attacking solar physics, and determining whether or 
not compound bodies exist in the sun. Absorption 
spectra, to compare with the sun’s, can be got for 
compound bodies by burning the matter in question in 
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flame in front of the slit and passing a bright light a of this scheme. It had astonished him to 
thro the flame. — | are 1 ovnt find that French companies such as those who were 


“Prof, GUTHRIE, F/R.S., then. read a paper on the 
“Fracture of Colloids,” as illustrated by experiments on 
the breakage of glass plates, either by pressure or 
heating at the centre or round the circumference. 
Circular plates of glass, pressed at centre or circumfer- 
ence,break in radial lines: However supported, a plate 
preaks in the same fashion if heated in the same way. 
If heated in the middle, the crack is peak shaped, like 
an obelisk on a double pedestal, two cracks forming 
the outline, with sometimes a third. down the middle, 


The two cracks unite before they reach the edge on |. 


one side, and (as afterwards pointed out by Prof. 
W, G. Adams) the three extremities of the two cracks 
all meet the edge at right angles to it.. The crackage 
varies with the size and shape of the plates, the flame, 
and kind of glass; but the type is the same for all, 
cracks cross each other. Prof. Guthrie defined a crack 
as the line where the ratio of cohesion to strain is 
least, and likened it to the lightning flash. 

Mr. W. CHANDLER Roserts, F.R.S., said that he 
had observed once a volute spiral crack in. dried 
hydrated silicic acid ; and recommended Prof. Guthrie 
to study cracks in agate, which is the most perfect 
colloid known. | 


Old Broad Street, March 27th, ai 


Tue Direct UNITED States CABLE Company.—The 
half-yearly general meeting of this company was held 
at the City Terminus Hotel, on Friday the 21st March. 
Mr, John Pinder, M.P. the chairman, presided, 
and in moving the adoption of the report, an ab- 
stract of which has appeared in The Times, after 
referring to the financial results of the half-year’s 
working, which are given in the report, said the gross 
earnings, in spite of the general depression in trade, 
had increased by £5,700, being at the rate of nearly 
7 per cent., as compared with the corresponding period 
of 1877. The total expenses showed a decrease of 
£3,300, equal to 13 per cent., due, however, principally 
to the comparison being made with the December half 
of 1877, in which period they incurred expenditure for 
repairs, Deducting this item, in order to make the 
comparison a fair one, the working expenditure had 


_ been slightly reduced.. It would, however, have been 


very considerable but for the new charge for duplex 
royalty, which did not appear in the accounts of 1877. 
He then alluded with regret to the obstruction which 
the present Board had met with from interested parties, 
and said this had continued until the other day, when 
the arbritation was closed by the delivery of'the award. 
The money for obtaining this must all come out of the 
shareholders’ pockets, and it had been literally thrown 
away, for the award amounted:to about what the liqui- 
dator offered to the dissentient shareholders—namely, 
£13 per share, but with interest, say £15. The dis- 
sentient shareholder put forward in his claim as the 
value of his interest the sum of £76,143—that was, he 
took his shares as worth £76 each, the par value being 
£20. The actual amount awarded to him was £1 5,000, 
or £15 per share. The expenses of the arbitration 
would not be far short of £10,000. They had heard 
lately of the attempt to get up an opposition company 
in France. The same parties, assisted by a French 
combination, were, he said, what he might term the 


taking an interest in this scheme:should. have looked so 
little into facts and’ figures.. He had been to Paris 
accompanied by other gentlemen interested in Atlantic 
submarine telegraphy, and they had interviewed the. 
leading men connected with those financial companies. 
He told those gentlemen that the Direct Company 
had many advantages in its greater security from its 
connexion with the the Anglo-American Company, and 
that in every sense it was a much more valuable pro- 
perty than their new cable could be, but: that the 
shares of the Direct Company, at the time he was 
speaking to them, were at a discount of close upon 50 


_ percent, He pointed out that the company, if brought 


out, must of nécessity come down to the same level, 
and that if they persisted in their.scheme after this 
information the moment their cable was laid compe- 
tition would arise—that a shilling, or probably a 
sixpenny tariff, must be adopted, and although there 


. would be a diminution in this company’s receipts, it 


would entirely prevent the new company from paying 
one shilling to their shareholders, and the result this 
pr 4 would look forward to would be that they 
would in time, if they chose, become possessed of the 
new cable at 30 or 35 per cent.’of itscost. He pointed 
out to them that there was no necessity whatever for a 
new cable, seeing that the existing cables were equal to 
three or four times the amount of work now offered, 


. and seeing that since the Anglo and Direct Companies 


had both applied the duplex principle, their carrying 
power had been very greatly increased. The result of 
the visit, which was three months ago, was no doubt 
to open the eyes of the financiers, who were still wisely 
hesitating. He was told that the amour propre of the 
French people. must be satisfied, that the whole of this 
great telegraph enterprise centred in England, and 
that France should share it, although France con- 
tributed only about 11 per cent. of Atlantic traffic. He 
had always held that submarine telegraphy should 
have an international character, and with that view 
and in. order to meet the French susceptibility, the 
Atlantic companies were prepared to establish a 
company in France, with a French representation, 
using the Brest cable for the scherne to work in 
harmony with the existing systems. The promoters 
of the new scheme. said they had got a concession 
from the French Government. . It had been stated that 
the head of the combination was to receive £20,000 
for this concession with a permanent position as 
president of the company. He also understood that 
the gentleman who was to manage the company was 
to secure for himself a remunerative position, and that 
the financiers who were said to be backing it up 
were to receive a very large amount of money other 
than what was required for the construction of the cables. 
As to the concession, he might mention that.there 
was already a concession from the French Govern- 
ment held by the Anglo Company, which gave them 
very important advantages, with a preference of all the 
French traffic, and this concession had still eleven years 
to run. He was anxious to obtain a sight of the new 
concession. He applied at the Government offices, but 
found for some reason, although one of the leading 
Ministers told him he saw no reason why a copy of it 
should not be given them, up to that moment they had 
not received a copy of it. He was told, however, by 
the same French Minister that it was merely a landing 
right, and that the French Government would be 
prepared to give such a concession to any respectable 
company who might ask for it. As to the amount of 
promotion money, so far as he could learn, the two 
cables for which they were asking subscriptions for over 
$2,000,000 might be contracted for that day for about 
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L1,600,000, including the cost of laying ; but, allowing 
£100,000 for contingencies, there was between 
£400,000 and £500,000 for the necessity of which it 
was very difficult to account. He was yet hopeful that 
this scheme would fail like its predecessor, As to their 
relations with governments and companies on the other 
side of the Atlantic, so far they had had no difficulty, 
They hoped to have their position definitely recognised 
in Canada during the present Parliament. They were 
about to issue £ 100,000 of 5 per cent. debentures, which 
would: be offered to the shareholders pro ratd. The 
£100,000 would be applied in recouping the 7 per cent. 
debentures they had paid off—to the extent of £17,000, 
and in paying off the dissentient shareholders. On the 


previous night they received a telegram informing them 


that their main cable was repaired, that their traffic was 
going on as usual, and that the ship had gone to repair 
the shorter section. He might remind them that, 
notwithstanding that they had these interruptions, their 
revenue was not affected, owing to their arrangements 
with the Anglo-American Company. That was one of 
the very important features in submarine telegraphy— 
that one cable was uncertain, perhaps, while two or 
three constituted a valuable and secure property. Mr. 
W. Ford having seconded the motion, a brief discussion 
followed, and in reply to questions the chairman said it 
was a great economy to work the duplex system: He 
desired that the working of their system should have 
an international character, and he disclaimed all idea of 
a monopoly. They employed their cables during the 
day at only a fair tariff. In spare time the Press used 
them at quarter rates, by which the public had an 
enormous boon conferred on them. . The report :was 
then unanimously adopted, and a: vote of thanks to the 
chairman and directors terminated the proceedings. 

INDO-EUROPEAN TELEGRAPH Company (Limited).— 
The report of the directors of this company states, 
the revenue from all sources for. the year 1878 was 
£85,234 135. 3d.; the expenses £45,539 7s.1d. After 
charging 47,005 15s. 7d. per centage upon profits pay- 
able to Messrs. Siemens, under their Maintenance 
Contract, taking credit for the balance brought over 
from last year; £2,830 8s. 8d., and deducting: income 
tax, there remains the sum of 435,046 4s. 8d. The 
directors propose to declare a dividend for the six 
months of 17s. 6d, per share, making, with the interim 
dividend already paid, 6 per cent. for the year 1878, 
free of income-tax. It is proposed to restore £6,000 
to the reserve fund, and to carry forward the balance 
of £039 138. 5d. The réserve fund will then amount 
to £12,461 7s. 11d. The meeting is to be held on 
March 3tst. 

Direct SPANISH TELEGRAPH Company (Limited).— 
The accounts of this company for the half-year ending 
31st December, 1878, show a balance to the credit of 
Profit: and. Loss of £3,588 os. 6d.; traffic receipts 
$729 5s. 2d. in excess of those for the corresponding 
period of 1877. After providing for the half-yearly 
dividend on the preference shares at the rate of 10 
per cent. per annum, which it is proposed to pay 
on the 1st: April, there will remain £666 105. 6d., 
of which the directors recommend that £623 gs. 3d. be 
placed to the reserve fund, which will then amount to 
£1,700, leaving a balance of £43 15s. 3d. to be carried 
forward. : The meeting is called for the 31st March. 

EASTERN EXTENSION TELEGRAPH Company.—In the 
report of the Company, the net profit for the half-year 
is shown to be £69,726 16s. 6d., making, with £24,323 
3s. brought forward, a total of £94,049 19s. 6d.. An 
interim dividend of 14 per cent. has been paid for the 
six months, and it is now proposed to distribute another 
of like amount, making 5 per cent. for the year. The 
balance (£44,112 gs. 6d.) has been carried to the reserve 
fund, which now stands at £75,017 15s. 11d. 


—à 
The directors of the Brazilian Submarine Tel 
Company have declared an interim dividend of as. 
r share; or 5 per cent. per annum, free of income 
ee the quarter ended 31st December, 1878, and payable 
on Tuesday, the 25th inst. The books of this com 
will be closed from the 18th to the 25th inst. on 
days inclusive. 


At the General Meeting of the Great Northern Tele. 
graph Company to be held at Copenhagen on the 
16th April next, it will be proposed that a final dig, 
dend of 2s. od. per share be declared, thus, including 
the 5 per cent. interim dividends already paid, makin 
the total dividend for 1878, 6% per cent. It will further 
be proposed to add £44,444 8s. 10d. to the reserye 
fund which will then, after the years’ outgoings, stand 
at £91,999 13s. 2d., and finally, that £14,837 os, xd. 
be carried forward to next account. 

The directors of the Direct United States Cable 
Company of 1877 have issued. forms of application 
for 1,000 debentures of £100 each, £5 per cent, de. 
bentures to enable them to pay off the amounts due 
to the dissentient shareholders of the company of 1873, 
and to put the capital account of the company on a 
firm basis. £5 per cent. payable on application, £29 
on allotment, £25 on July rst next, and £50 on the ist 
October next. Restoration of the same company’s 
cable was reported on March 21st. 


The directors of the Eastern Extension Telegraph 
Company (Limited) have declared a dividend for the 
quarter ending December 31st last of 2s. 6d. per share, 
making, with the three interim dividends already paid, 
a total of 5 per cent. for the year 1878. The sum of 
£44,112 has been carried to the reserve fund, which 
now stands at £75,017. __ | 

The directors of the Anglo-American Telegraph 
Company (Limited) have resolved (after placing £37,500 
to the renewal fund) to declare an interim dividend for 
the quarter ending the 31st inst. of 1 per cent. on the 
ordinary stock and of 2 per cent, on the preferred, both 
free of income-tax, payable on May 1 to the share- 
holders registered on the books of the company on 
April 1, leaving a balance of about £9,000 to be 
carried forward. 


_ The following are the latest quotations of telegraphs :— 
Anglo-American, Limited, 574-58; Ditto, Preferred, 
863-8734; Ditto, Deferred, 29$-30$; Black Sea, Limited, 
—; Brazilian Submarine, Limited, 63-7; Cuba, Limited, 
8-83; Cuba, Limited, 10 per cent. Preference, 15-16; 
Direct Spanish, Limited, 13-2; Direct Spanish, 10 per 
cent, Preference, 102-114; Direct United States Cable, 
Limited, 1877, 11-114; Eastern, Limited, 7$-7# ; Eastern, 
6 per cent. Debentures repayable October, 1883, 105-108; 
Eastern 5 per cent. Debentures repayable August, 1878, 
100-103 ; Eastern, 6 per cent. Preference, 114-113 ; Eastern 
Extension, Australasian and China Limited, 7$-7%; Eastem 
Extension, 6 per cent. Debenture, repayable February, 1891, 
106-109; German Union Telegraph and Trust, 73-8}; 
Glo*e Telezraph and Trust, Limited, 42-5; Globe, 6 
per cent. Preference, 10}-10$; Great Northern, 8}-8#; 
Indo-European, Limited, 21-22; Mediterranean: Ex- 
tension, Limited, 2%-34; Mediterranean Extension,:8 
per cent. Preference, gt-g$; Reuter’s, Limited 9}-10}% 
Submarine, 215-225; Submarine. Scrip, 14-24; West 
India and Panama, Limited, 1$-14; Ditto; 6 :p# 
cent. First Preference, 84-82; Ditto, ditto, 

Preference, 75-84; Western and Brazilian, Limited, 
32-4% ; Ditto, 6 per cent. Debentures “ A,” 93-97, Ditto} 
ditto, ditto, “ B,’? 87-92; Western Union of U.S. 7 péer 
cent., 1 Mortgage (Building) Bonds, 114-118; Ditto;6 © 
per cent. Sterling Bonds, 101-103 ; Telegraph Construction 
and Maintenance, Limited, 29}-29%; Ditto, 6 per cent 
Bonds, — ; Ditto, Second Bonus Trust Certificates, 25-27% 
India Rubber Co., 10}-103. ve 
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PATERSON, 
mANUFACTURING HLHOTRICIAN , 


3, BEDFORD COURT, COVENT GARDEN. 
STEAM WORES-GRAY’S INN ROAD. 
EXPERIMENTS IN ELECTRIC LIGHTING CABRIED OUT. 


PATERSON’S ELECTRIC LAMP & BATTERY, for experiments with the Electric Light, £5 5s. 
| APPARATUS FOR SCIENCE SCHOOLS AND LECTURE PURPOSES. 


: RUHMKORFF COILS AND VACUUM TUBES. Purchasers of more than £2 value of these can see them tested 
| 


| before purchasing. 
Telephones, Telephone Calls, Telephone Wires, Electric Bells, Indicators, and Pushes, . 
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, SIEMENS’ & GRAMMES’ DYNAMO-MACHINE and LAMPS on Hire. 
PROFESSOR 8. P. THOMSON’S LANTERN SLIDE GALVANOMETER, 20s. | 
: New Illustrated Catalogue of 60 pages, post free 6 stamps. 
— 
ZANNI & BRIDGER, 


WAGNETIC AND ELECTRIC TELEGRAPH WORKS, 
1, JAMES STREET, OLD STREET, LONDON, E.C. | 


Magneto-Electric Bell Pulls, entirely 
dispensing with the use of battery; very 
useful for Private Houses for ringing from 

| House to Stable ; for Ship’s Cabin; also 
made larger to ring gongs for Mines, &c. 
Used with great success with the Telephone. 


Magneto and Electric Alphabetical 
Dial Instrument. 


Patent Morse Instrument to work 
without Battery. 


Batteries and all kinds of Electric Bells, 
Buttons, Indicating Tablets, with the latest 
Improvements. . 
CONSULTING ELECTRICIAN—G. ZANNI. 
Liberal Discount to Trade. 


Bellpull for Block System, 
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“DESIGN. AND WORK: ‘| ere 
AN ILLUSTRATED JOURNAL OF INVENTIONS, | TO PURCHASE A HOUSE. 


MANUFACTURES, SCIENCE & ART." |: GUINEAS PER MONTH, 


With “Immediate P d no Rent to 
Office : 41, Tavistock St., Covent Garden, London, 3 fice cit v, at the 
uildings, cery 
This Journal 4 is devoted to the Advancement of the - 


CHEMISTRY in the Class and the Laborntovy,: Cx 11 "FIVE SHILLINGS PER MONTH, 
To the Use of With ,Immediate Possession, either for Building or. Gar 
TOOLS in the WORKSHOPS of AMATEUR and - | either Sor Building or. Gardening pm. 
PROFESSIONAL WORKERS; IETY, 29 Be 30, Southampton Buildings, Chancery Lane, 
AND MACHINERY OF EVERY DESCRIPTION. 


The Progress of Electro- -Metallurgy ; HOW TO INVEST YOUR MONEY WITH 


THE MICROSCOPE anp 1Ts ACCESSORIES ; SAFETY. 
THE LATHE and its Uses; Apply at the Office of the Dec BANK, 29 & 30, Southampton ! 
AMATEUR WATCH & CLOCK REPAIRING. Buildings, Chancery Lane. Deposits received at varying rates of 


interest for stated periods, or repayable on demand. 
; Physical Science in General, Current Accounts opened with Persons properly introduced, and 
With PHOTOGRAPHY, TELEPHONY, and PHONOGRAPHY. Interest allowed off the minimum monthly balances. English an 


The Organ, Violin, Harmonium, and other Ag Stocks and Shares purchased and sold, and Advances mag 

sy oa — Office hours from 10 to ; except on Saturdays, when the Bank 

British and Foreign Inventions, Science and Art. closes at 2 o'clock. On Mondays the Bank is open until 9 o'clock 
Electricity and Electrical Apparatus, in the Evening. 

ASTRONOMY AND ASTRONOMICAL INSTRUMENT 4 Pamphiet, with fuil particulars, may be had on application, 


Intercommunication between Readers on all yes 


Genuine Interest, &c., &c. FRANCIS BAVENSCROF T, Manager. 


Weekly, 2d. ; by post, 24d. Monthly parts, 9d., ahd b 
post, Is. Quarterly post free, 2s. od. DA RTON’S 
ELECTRICAL & SCIENTIFIC APPARATUS | AUTOMATIC ELECTRIC LAMP. 
FOR AMATEURS'AND THE TRADE. ”. Lecture Purposes, Exhibitions, &c. 
Microphones of every form from 1s. 6d.. New Cheap Electric I. WITH 
Lampe Automatic Switch Boards, Electric Bells, REFLECTOR AND AD FOR 
Induction Coils and Frictional Machines are specialities. 19. BOTTOM CARBO Price 55/- 
Magnets, Covered Wires, Carbons, and all Materials. Illustratéd EM PET | 
Catalogue, -one stamp. Repairs and Alterations. | PR The same fitted in Lantern, with Apparatus for 
made to sketch, « + ~*~ Showing the Spectra of Metals on a Screen to a Class, 


“| Bhe whole packed in Case with Boxes containing 


DA LE & CR A M PTO N, Metals, Platinum, :Pliers, Bisulphide of Carbon, Prism, 


Manufacturing Electricians, &c. Complete £8 8s. 
4, LITTLE “BRITAIN, LONDON, E.C. INVENTIONS WORKED OUT. - 
THE LANCASTER’ ELECTRIC LAMP, devised) All kindsof Electtigal Apparatus and Materials sipplid 
by W. J. LANCASTER, F.C.S., F.R.A.S., &c,, in three . im to the Trade at lowest prices, 
sizes. » 5 hours, 29 3 No, 2, to burn “Price List of Electrical Bells and Trade Terms on 
"Electric Lene 10 cells, £2 12s. 6d. Application, 


J. LANCASTER & SON, DARTON row 
OPTICIANS AND ELECTRICIANS; 


nC ents to the Science. and Art, epa ent 


_ Catalogues, Three Stamps. Pt) l'4 45, J OHN ST. WEST ‘SMITHF TELD. 


GE desirous of having “ THE TELEGRAPHIC JOURNAL ” forwarded to them regularly can 
have it sent by filling up this form and returning it to the Publishers, 19, PATERNOSTER Row, Lonpony, E.C. 
Please supply “ The Telegraphic Journal” the Lu which I Post Offa 


Æ 


: Post Free i in Britain, nine shillings sr : to in Postal Union; ten 
and fourpence. P.O, Orders to be made payable to HAUGHTON & CO., at the Chief Office. | mn, 
New York: D. VAN NoOSTRAND, 23, Murray Streët, and 27, Warren Street, Paris: M. BREGUET, 39, Quai de 


l'Horloge ; Madame VEUVE J. Boyveau, Librairie Etrangère, 22, Rue de la Banque. 
BERLIN : A. ASHER & Co. 5 Unter den Lindea 
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(line leading Title of Eight totally distinct Papers, circulating as follows !— 


EDITION. No. of Issues Annually. 
be A, throughout the West Indies, Central America, Mexico, Chili, Peru, &c. _... FOR Te | 
B, South Africa, St. Helena, Ascension, &c. ... 52 
C. i. North America, i.e. the United States, Canadian Dominion, British America, 
| D. the Brazils and River Plate, Azores, &c.  … eee see 24 
Ee. a the East, i.e. India, Burmah, Egypt, China, Japan, Ceylon, Penang, Singapore, 
ur. Siam, Sumatra, Java, Borneo, Philippine Islands, Mauritius, &c. … we 12 
PA the West Coast of Africa, Madeira, &c. ove oa ese 12 
| ama ‘18 | 
a Each Edition of THE EUROPEAN MAIL contains every item of intelligence from Mailto Mail, specially affecting the 
of country ot colony for which it is published, with an exhaustive resume of Home and Continental Politics, Sciencé; Art, and 
nd Social News, together with a retrospect of Conimercial transactions in Great Britain and on the Continent, thereby rendering 
nd it at once the highest commercial authority, the most complete Newspaper despatched from England, and the best medium 
de for the insertion of Advertisements of all desiring to cultivate trade in all Foreign and Colonial Markets. ete: 
Advertisements inserted in the Series come under the notice of the Le, public of the whole civilised world. | 
. Specimen Copy of any Edition, with particulars of Subscription of Tariff for Advertisements, forwarded on application 


to THE PUBLISHER. 


à THE EURCPEAN MAIL, Colonial Buildings, Cannon St., London, E.C. 


THE SCIOPTICON. 


C, An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 8 or 10 feet disc. 
Tue Sciopticon was the first of these lanterns introduced, and still holds its place as the best among a host of 
imitations. is 
The principle of the light is two parallel flames placed edgewise to the condenser. 
Always ready—a few seconds only required to put in operation, 


ss, The Improved Sciopticon is the only Lantern in the market constructed 


ng on scientific principles. It is arranged so that the whole of the light from the 
m, condensers passes through the front lenses, the focussing being done with the 
slide, thus giving a greatly increased light on the screen and much better 
definition, Price £6 6s, 
Catalogue of Sciopticons and Appliances. LES ==) 
SCIOPTICON MANUAL OF INSTRUCTIONS , — 
| AND EXPERIMENTS. 13 Stamps. & f 


Fourth Edition in the Press, 


WOODBURY LANTERN SLIDES. 

Superior to all other photographic slides, being permanent pigment photographs, 

and printed in transparent colours, every gradation of shadow is brought out on 

the screen, Their warm tone also contrasts most favourably with the cold 
: photographic colour. | 


À very light and portable Tourist’s Folding. Pocket Camera. By the New Dry Process, Chemicals 


| are left at home, and the Sensitive Plates developed at leisure. No previous knowledge necessary. 

| No. 1. For Pictures 4} x 34, with lens stand and can 
2. For Stereoscopes or Cabinets ove sde 50/- 

4 No. 3. For Pictures, 7 x 5 | | §0/- 

L = Well adapted for use of Engineers, &c., for taking photographs of machinery or progress of works. 

Manual of Instruction (with Photo) seven stamps. 


SCIOPTICON COMPANY, 


151, GREAT PORTLAND STREET, LONDON, W. 
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INVENTOR OF THE 


UPRIGHT ‘MAGNETIC ff 


So universally used by the Medical Profession, 


MANUFACTURER OF 


Electrical, Galvanic, Magnetic, Chemical, Photographic, a 
and Pneumatic Apparatus. 


Electric Bells and Indicators of every description. 
For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use. 


19, ASTON STREET, BIRMINGHAM. 


Magnets of all descriptions. Silk covered Wire. .Bindin 


DAVIS & TIMMINS, 
SCREW MANUFACTURERS. 


Binders, Terminals, Connectors, Clamps, &c., Kept in Stock. 


BOWLING GREEN LANE, FARRINGDON ROAD, E.C. 


ELECTRIC HOUSE BELLSM 


BURGLAR DETECTORS. FIRE ALARMS. 
Electric Bells on the best system from 8s. 6d. each. 


INDICATORS with Improved Mechanism. CONSTANT BATTERIES. WOOD & CHINA 
PUSH BUTTONS. INSULATED WIRE. 


HOUSES & MANSIONS FITTED. | ESTIMATES GIVEN. 
ILLUSTRATED CATALOGUES with Diagrams, enabling everyone to fix their own Bells, Post free, 
“ MESSRS. ARCHBUTT, TESTIMONIAL. “‘ RUGBY, May, 1878.” 


‘“ Your Electric Burglar Detectors fitted in my house last month have already proved efficient.” 


PROFESSOR HUGHES’ MICROPHONE, price complete, with 3 Cell Battery and Instructions, 13s, q 


Screws, 3s. per dozen. Double Line 
Is. 6d. per dozen yards. Silk Cord. Switches, &c., &c. Telephone Signal Transmitters, ros. 6d. each. 


The > Tourist’s Friend :—A PEDOMETER, registering distance walked, price 16s., post free in Great a 
Britain and Ireland. | 


J. & W, E. ARCHBUTT, 
8, BRIDGE STREET, WESTMINSTER S.W. 
FACING THE HOUSES OF PARLIAMENT. — 


PHOTOGRAPHY q 
RAPID DRY PROCESS. 


Previous Knowledge not necessary. rr 


No Chemicals required in the field, Tourists’ Pocket Camera and Slides 


for Plates ‘4% by 34. Lens, Patent Folding Stand, Chemical Les 
and” every requisite. 


Price Complete, £8 8s. iN 4 4 | 
THE SAME SET. FOR PICTURES 5 x 4, £9 Qs. 4 


Practical Instruction Free. | —— 
Sensitwe Plates 2s. 6d. per. dds. je 


WRATTEN WAINWRIGHT, 


38, GREAT QUEEN ST, LONG ACRE, 
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and all the Decessary connections conducting wires 


of lighting yp brilliant}y a moderate. sized :i 4 


Set—Prite LLO.—This set is’ Similar to ‘thie preceding, bot the battery of 50 
see gehts, and the | iS much greater." 


APPARATUS FOR USE WITH THE 


KLEX'S PATRMP) FEGEPHONES, pring £2 per 
SPECIAL 10 THE, AND LA DONSUMERS. 


I. CESON. co. 
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WARN & Co... 


TELE@RAPH "ENBINEERS CON 


mh GREAT GEORGE STREET, WESTMINSTER, S.W. 


Telegraph, and for the Supply of Telegraph Stores. 
JUFACTURERS OF IRON POLES TELEGRAPH WIRE 


ALSO OF HVERE DESCRIPTION 
TELEGRAPH INSTRUMENTS AND APPARATUS, 


Ww. M. ofthe late Firm of Werden, Muirhead and Clark. 


WALTER HALL, 
MANUFACTURER OF INSULATED. WIRE, 


‘For Blectric Lighting, Telephones, and every deséription of Telegraphic Apparatus: 


Sime ‘and Cotton Covered Coppa Wan nstruments. German Silver Wires for Resistante 
Soils. Coils for Elretric Needle and other Instruments Wend and Tested to order. India-Rubber, Gutta. 
Percha. and other kinds of Insulated Wire in Bells for domestic and T 


Cables for Submarine. Subterranean and Aërial T aphs, Mig d Gun 
> purposes. Ebonite, Tissue, Gutta-Percha, bber 


‘4 “Works: Mansfield Street, Southwark, BE. 


AND 


#4 


Shell-Lac Varnishes, &e., 


| | ofoes = ‘Warehouses: 108 & 100, CANNON ST. LONDON, E.G 
“Works: Silvertown, Begex ; Persan Beaumont, France, | 


TELEGRAPH ENGINEERS AND “MANUFACTURERS, 
 CABLES.—Submarine, Subterranean, and Aërial. 
and Gutta-Percha covered in all gauges. 

TINSTRUMENTS.—' Morse” Inkers, Single eatin, 


Semaphore ‘‘ Block ” 
_. Galvanometers, Condensers, Testing &e. 


MANUFACTURERS FOR GREAT BRITAEN, 


IRELAND, AND 
OF THE GRLEBRATED LECLANCHE BATTERS. which as 


“received the most favourable teports from Te Engineers, eneral use On 
and Continental Railways. Asa Battery for all Telegraphic purposes it is un oubtedly 
All other kinds of Batteries also manufactured. © Celis, Caton Piates, &c, 


The Leclanché MEDICAL Baitery is the best Medical Battery of the day, 
| ENSULATORS. —Ebonite, Porcelain, Browiware, 
ManurFACTURERS OF THE Most Improve Apparatus ror RAILWAY BLOCK-SIGNALLING. 


SEMAPHORE REPEA TERS “LIGHT INDICATORS, WALKER'S PASSENGER AND 


GUARD” COMMUNICATOR. 
STORES AND APPARATUS OF EVERY DESCRIPTION. 


TORPEDO APPARATUS. 


: RP EE vi a Complete S System of Torpedoes for Harbour and Coast Defence, and of the 
SILVERTOWN PATENT FIRING BATTERY, 
A Constant Battery for Mining and Blasting Purposes. 


4 


Contractors for the Erection and @emplete Equipment of Lines 610 


& Warehouses : 10, Love Lane, Wood Street, BO,” 


| THE INDIA-RUBBER, GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY (Limited) are Patents) 


other purposes. 
Experiments ; also for Naval and ngi- 
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ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH 
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